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Abstract
Ingram, Christina, Locke. PhD. The University of Memphis. August, 2015. Work Meaning
and its Buffering Effect on the Relationship between Perceived Stress and Health Risk
Factors. Major Professor: Suzanne Lease, PhD.
The current study explores the association between perceived stress and health risk
factors (heart disease, high blood pressure, high cholesterol, obesity, high blood
glucose/diabetes, tobacco use, problematic alcohol use, physical inactivity, poor nutrition,
and depressive symptoms) among a sample of working adults. The moderating effect of work
meaning on the relationship between perceived stress and health risk factors was examined. It
was hypothesized that greater levels of perceived stress would be significantly associated
with a higher number of total health risks and that the relationship between perceived stress
and total health risks would be buffered by work meaning. Although the results of the study
indicated that the perceived stress of working adults was related to health risk factors, work
meaning was not found to moderate this stress-outcome relationship when using a summary
score of all health risk factors. In post-hoc analyses, the health risk factors were divided into
physical health outcomes, depressive symptoms, and behavioral risk factors and the
moderating hypothesis was tested again. Results indicated that perceived stress was related to
behavioral risk factors, but not physical health outcomes. Additionally, work meaning was
found to moderate the relationship between perceived stress and behavioral risk factors.
Analyses also identified a relationship between perceived stress and the psychological health
outcome of depressive symptoms. Work meaning buffered the relationship between
perceived stress and depressive symptoms. Results have implications for clinicians desiring
to help individuals explore their meaning making process and view their work as more
meaningful. Additionally, the findings of this research can be extended to those aimed at

v

improving the physical and psychological health of clients or employees at the individual,
group, and organizational level.
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Chapter 1
Introduction
In 2012, the American Psychological Association (APA) CEO, Norman B. Anderson,
PhD, noted that 75% of health-care costs are associated with chronic illnesses and that the
fuel behind chronic illnesses is stress (APA, 2012). APA president Suzanne Bennett Johnson
noted that those with the highest stress levels are often those with chronic conditions (APA,
2012). Stress is defined as a factor that can negatively influence behavior and health when
individuals face challenges in their environment that are interpreted as threatening and
surpassing their coping skills (Lazarus, 1966; Lazarus & Folkman, 1984).
Stress is thought to affect health through two different pathways (Alder & Matthews,
1994; Steptoe, 1991). First, stress can influence physiological responses (autonomic,
neuroendocrine, and immune) that have the potential to cause pathology and create
vulnerability, either by reducing resistance to pathogens or directly stimulating disease
mechanisms. Higher levels of perceived stress have been linked to disrupted cortisol
secretion patterns (Abercrombie et al., 2004; O’Connor et al., 2009), upper respiratory illness
(Cohen et al., 1999), general health/well being (Sjögren et al., 2006), and physical complaints
(Hellhammer et al., 2004). In the second pathway, stress alters patterns of health-related
behaviors such as smoking, alcohol consumption, physical activity, and nutritional choices,
which have direct effects on physical health (Steptoe, Wardle, Pollard, Canaan, & Davies,
1996).
Evidence suggests that stress has a highly negative effect on general health, physical
and psychological health conditions, as well as health risk factors. For example, Ng and
Jeffery (2003) reported that high stress was associated with less frequent exercise, a higher
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fat diet, and cigarette smoking in a sample of 12,100 working adults. The researchers
suggested that the association between stress and disease might be moderated by unhealthy
behaviors (Ng & Jeffery, 2003). Other studies have also confirmed the relationship between
stress and less healthy diet, consisting of high fat intake (Hellerstedt & Jeffery, 1997;
McCann, Warnick, & Knopp, 1990) and higher consumption of snacks, caffeine, and fast
food (Pak, Olsen, & Mahoney, 2000). Stress has also been related to less physical activity
(Heslop et al., 2001; Steptoe et al., 1996; Stetson, Rahn, Dubbert, Wilner, & Mercury, 1997).
Thus, stress has been associated with numerous health risk factors. The World Health
Organization (WHO) defines health risk as “a factor that raises the probability of adverse
health outcomes” (World Health Organization, 2009, p 13). The current study adhered to the
WHO’s definition of health and assessed the specific risk factors outlined by the WHO. The
WHO identified eight specific risk factors (alcohol use, tobacco use, high blood pressure,
high body mass index, high cholesterol, high blood glucose, low fruit and vegetable intake,
and physical inactivity) that account for 61% of cardiovascular deaths (World Health
Organization, 2009). These same risk factors also account for over 75% of ischaemic heart
disease, which is the leading cause of death worldwide (World Health Organization, 2009).
Specific environmental and behavioral risk factors and infectious causes are responsible for
45% of cancer deaths worldwide (World Health Organization, 2009), with certain risk factors
being highly correlated with specific cancers. A behavioral risk factor can be considered any
behavior or behavior pattern that strongly and adversely affects health by increasing the
chances of developing a disease, disability, or syndrome. For example, tobacco smoking
causes 71% of cancer deaths throughout the world (World Health Organization, 2009). In
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light of the association between stress and health risk factors, it is important to consider
factors that might weaken the negative effects of stress on subsequent health behaviors.
A substantial body of research has identified common moderators to the stress-health
outcome relationship. These variables are thought to buffer the negative effect of stress on
health. For example, many studies have examined the moderating effect of optimism on the
relation between stressors and health (Bjerklie, 2005; Fry, 1995; Lai, 1995; Scheier &
Carver, 1992; Trunzo & Pinto, 2003). Evidence also suggests that the way one appraises a
stressful situation may moderate the relationship between stress and negative health
outcomes. It has been shown that identifying benefits related to stressful situations or
circumstances is related to more positive health outcomes (Bower, Moskowitz, & Epel,
2009). For example, men reporting benefits from a heart attack had lower cardiac morbidity
eight years later (Affleck, Tennen, Croog, & Levine, 1987). Although there are numerous
variables that moderate the stress-health relationship, the current study examined meaning in
life, specifically work meaning, as a moderator.
Meaning in Life as a Moderator
The definition of meaning in life has varied with differing authors. For example,
Battista and Almond (1973) and Reker and Wong (1988) conceptualized meaning in life as a
sense of coherence in one’s life, while Ryff and Singer (1998) defined meaning in life as
purposefulness and goal directedness. Frankl (1965) argued that each person must create
meaning in his or her own life. Despite differing definitions of meaning in life, theorists
generally regard having a sense of meaning as imperative. Yalom (1980) wrote that humans
need meaning to understand and interpret their experiences in the world and to define the
values on which they can base their actions. He also stated that meaning is necessary to the
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human being’s mental health. Individuals need to have a rationale, goal, values or ideals,
without which they would experience a condition of distress. These principles inspire one’s
attitudes and behavior and serve as a guide for action. Furthermore, Yalom (1980) noted that
the world has no absolute meanings, ideals or values; it is individuals who create meaning,
values and ideals by their actions and their interactions.
Having more meaning in life has been positively related to work enjoyment
(Bonebright, Clay, & Ankenmann, 2000), life satisfaction (Chamberlain & Zika, 1988b), and
happiness (Debats et al., 1993), among other measures of healthy psychological functioning.
Meaning in life has been shown to predict and promote health behavior (Folkman &
Moskowitz, 2000; Taylor, Kemeny, Reed, Bower, & Gruenewald, 2000). It is thought that
when individuals experience a sense of meaning in life, their attention focuses towards their
future and future needs, such as health, as opposed to more immediate concerns. Konkoly,
Thege, Bachner, and Kushnir (2009) provided evidence for this hypothesis through their
research on the relationship between smoking behaviors and decreased meaning in life. They
found that daily smokers reported lower meaning in life when compared with non-smokers.
Meaning in life has been considered an important component of the sense of
coherence, a significant factor regulating the impact of stress on health according to
Antonovsky’s salutogenic model (Antonovsky, 1979) promoting the discovery and use of
personal resources that maintain a healthy status. Meaning in life has been shown to
moderate the impact of stress on depression (Mascaro & Rosen, 2006) and the relationship
between stress and specific coping strategies (Halama & Bakosova, 2009). Halama and
Bakosova (2009) and additional researchers have suggested that experiencing a lack of
meaning in life increases a person’s vulnerability to stress (e.g., Mascaro & Rosen, 2006).
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More recently, scholars have turned their attention to having or making meaning in specific
facets of life. One important role that humans hold is that of “worker.”
The Importance of Work in Life
Work is known to play an integral role in the identities, lives, and wellbeing of adults
(Blustein, 2006). Research suggests it is unwise to view clients’ career-related concerns as
different from personal issues, and that clients may experience similar levels of distress
whether the issue is ostensibly career-related or personal (Gold & Scanlon, 1993; Lucas,
1992). Aspects of work have often been tied to negative health outcomes (Sparks, Cooper,
Fried, & Shirom, 1997). For example, White and Beswick (2003) noted the relationship
between working hours and fatigue, health and safety, and work-life balance outcomes. In
addition, anxiety and psychological tension caused by high work demands and poor decision
latitude at work have been associated with higher prevalence of obesity among workers
(Brunner, Chandola, & Marmot, 2007).
Although much research has been devoted to highlighting the relationship between
aspects of work and negative heath outcomes, new research directions focusing on the
positive aspects of work shed light on its health benefits. Langeland (2009) supported the
notion that work is good for health, by showing that working individuals are more likely to
have better heath than the non-working individuals. In addition, theorists have argued that
work is important and can be essential for psychological and physical health (Fassinger,
2008; Fouad & Bynner, 2008). These studies focused solely on employment or the specific
characteristics of the workplace, but not on subjective work meaning. As a component of
understanding work’s role in people’s lives, researchers have begun to examine the idea of
finding meaning in one’s work (i.e., work meaning).
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Work Meaning
Although conceptually similar to meaning in life, less is known about the positive
effect that work meaning has on individuals. It has been argued that individuals construe
work as meaningful in a manner that parallels the way that they construe life as meaningful;
work is meaningful not only when it is judged to be significant, but also when it is viewed as
having a distinct purpose or point (Steger & Dik, 2009). Classic motivation theorists and
humanistic psychologists have long maintained that individuals have an inherent need for
work that they believe is meaningful (Alderfer, 1972; Herzberg, Mausner, & Snyderman,
1959; Maslow, 1943; 1971; McGregor, 1960; Rogers, 1959, 1961). Abraham Maslow (1971)
believed that individuals who did not experience their work as meaningful and purposeful
would not perform up to their professional capacity or full potential. These theorists placed
emphasis on the personal agency involved in one’s career, with the goal of creating meaning
in one’s work. Furthermore, constructivist and narrative career theories (e.g., Cochran, 1997)
addressed the process of meaning-making by proposing that individuals participate in the
continual, fluid, and subjective process of making sense of their experience.
Ryan and Singer (1998) wrote that having a sense of purpose in life is an important
factor in lives that are well-lived, and that the work domain is a key area in which purposeful
living can be experienced. Although the authors noted that research exists on the effects of
work on human health and psychological health, they argued that much of the past research
on work and health has focused on how illness, adverse working conditions, and loss of work
negatively affects the psychological and physical health of workers. They urged for an
increase in “literature on how work facilitates human purpose, meaning, self-realization, and
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enactment of one’s unique abilities, and thereby enhances one’s health. The linkage between
these aspects of work and the enhancement of one’s health has rarely been addressed” (p. 8).
Individuals who view their work as meaningful or believe it has a purpose, tend to
experience more positive work-related outcomes, such as positive job performance and
increased organizational commitment (Pratt & Ashforth, 2003; Wrzesniewski & Dutton,
2001). Since meaningful work is closely related to meaning in life, it seems likely that it
would function in a similar protective fashion in moderating the stress-response relation.
Thus, this study proposed that the perception of meaningful work will play an important role
in protecting against the negative affects of stress on health risks. This idea is supported by a
qualitative study conducted by Isaken (2000) who indicated that meaningful work acted as a
buffer in the stress-response relationship. For example, Isaksen (2000) observed that
individuals who gave meaning to their work withstood stress better than others, suggesting
beneficial effects of the meaning of work for individual health. However, no study to date
has considered how the meaning derived from work might buffer the effects of stress on
health risk outcomes.
The Current Study
Attention and research devoted to the positive aspects of work, such as experiencing
meaning in work, may shed light on the importance of work to individuals’ physical and
psychological health. If meaningful work does indeed buffer the stress-response relationship,
researchers, practitioners, administrators, and corporations will have a variable that may be
augmented such that it will act as a protective factor against potentially negative heath risk
outcomes. Therefore, this study examined whether a relationship exists between the
experience of perceived stress and the endorsement of health risk factors, and whether work
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meaning can serve as a protective factor by moderating the relation between stress and
negative health risk factors.
Research Questions and Hypotheses
The research questions and hypotheses were as follows:
1. Is perceived stress related to increased health risk factors (heart disease, high blood
pressure, high cholesterol, obesity, high blood glucose/diabetes, depressive
symptoms, tobacco use, problematic alcohol use, physical inactivity, and poor
nutrition)? Specifically, it was hypothesized that higher perceived stress would be
related to a higher number of reported health risk factors.
2. Does work meaning moderate the relationship between perceived stress and the
number of health risk factors endorsed? It was hypothesized that work meaning
would moderate the relationship between perceived stress and number of health risk
factors, such that for those with higher work meaning, perceived stress will have a
weaker, potentially nonsignificant, relationship to the number of reported health risk
factors.
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Chapter 2
Literature Review
This chapter reviewed the connections between stress and specific major health risk
factors and summarized the literature on meaning in life as a buffering agent in the stressresponse relationship. Although meaning in life was not used as a specific variable in the
proposed study, literature on it was included in order to provide a background for the
conceptually similar, but less extensively researched, construct of meaningful work. This
review attempted to extend the life meaning conceptual framework to the work meaning
literature in order to support the question of whether work meaning acted as a buffer in the
relation between stress and health risk factors.
Stress and Health Risk Outcomes
After conducting a national survey, the American Psychological Association reported
that nearly 22% of Americans live with extreme stress, more than two-thirds of adults with
high stress say their stress has increased in the past year, and only 17% of individuals with
high stress say that they are doing an excellent or very good job of managing their stress
(American Psychological Association, 2013). An earlier study by the American
Psychological Association found that stress had a negative impact on participants’ personal
and professional lives, including experiencing stress related to difficulty managing work and
family responsibilities, stress causing interpersonal arguments, social alienation, and even
divorce or separation (American Psychological Association, 2007).
The stress model outlined below describes the negative effects of stress in peoples’
lives. This psychophysiological stress process (Antonovsky, 1973) includes: the antecedents
to the stress situation (stressors); an assessment of the extent to which the presence of
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antecedent conditions will result in stress in the individual (perceived stress); the effects or
responses of the stressors (outcomes); and the results of those outcomes (consequences).
Furthermore, moderators or buffers influence the relationships among these four elements. It
is important to note the difference between stress and stressors. The antecedent stressor is a
necessary prerequisite to the experience of stress; however, the stress response does not
necessarily follow from a stressor. Whether or not an antecedent stressor is stress-provoking
depends on the perception of the individual exposed to the stressor (Antonovsky, 1973;
Lazarus, 1966). Perceived stress was first recognized by Lazarus (1966) in his work on
psychological stress. He explained that the important role of personal appraisal in producing
stress reactions requires that stress be defined in terms of transactions between individuals
and situations (Lazarus, 1966). Therefore, the relationship between stressors and perceived
stress is not direct. One individual may view a stressor as a challenge and source of growth
while another may view it as threatening. The current study focused on perceived stress and
its effects on health; perceived stress and stress are used interchangeably.
Various biological, behavioral, and psychological mechanisms have been proposed to
explain the connection between stress and health risk factors (Kelly, Hertzman, & Daniels,
1997; McEwen, 2006). These health risk factors are frequently linked to chronic illness.
These health risk factors fall into two separate, but related, categories. The first category is
termed as behavioral risks because they are directly based on either engaging in unhealthy
behaviors (e.g., smoking, drug use, excessive drinking, consumption of foods with high fat
and sodium levels) or avoiding or engaging in only low levels of healthy behaviors (e.g.,
physical activity, nutritious diet); the second category comprises conditions linked to the first
behavioral category. These include obesity, high cholesterol, diabetes, high blood pressure,

10

and depressive symptoms. This study will focus on a combination of these behaviors and
conditions and their association with stress.
Obesity. Obesity results when energy, in the form of kilocalorie intake, exceeds
energy expenditure over a long period of time (World Health Organization, 2000). Recent
data has indicated that obesity has a stronger association with the occurrence of chronic
medical conditions, reduced health-related quality of life, and increased spending for health
care and medication than either smoking or alcohol abuse (Sturm, 2002). In the United
States, 72.3% of adult men and 64.1% of women are overweight or obese (Flegal, Carroll,
Orgen, & Curtin, 2010). Multiple studies have highlighted the relationship between obesity
and increased risk of disease. The most frequent medical conditions to result from obesity are
type II diabetes (diabetes mellitus); ischaemic heart disease; stroke; osteoarthritis; and
cancers of the postmenopausal breast, colon, endometrium, and kidney (Philip-Couderc et al.,
2004). Diseases attributed to excess weight and obesity are often associated with high body
mass index (BMI). BMI is a measure of relative weight based on an individual's mass and
height.
The causes of obesity are diverse and complex and can be attributed to physiologic,
environmental, and genetic factors (World Health Organization, 2000), as well as to lifestyle
factors (World Health Organization, 2000). Kaplan and Kaplan’s (1957) early work
suggested that one of the contributing factors to obesity might be stress-induced eating, with
preference given to high caloric foods that are high in sugar and fat. Kaplan and Kaplan
(1957) theorized that obese individuals have learned that eating reduces unpleasant emotions,
such as anxiety and stress, and therefore they overeat as a way to cope with distress. This
creates a continuous cycle in which overeating to cope with negative emotions actually
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causes further distress, perpetuating the cycle. Although this psychosomatic hypothesis has
received mixed support (Greeno & Wing, 1994), eating in response to emotional distress is
still considered an important contributor to overeating and obesity (Canetti, Bachar, & Berry,
2002). For example, a survey conducted by the APA found that 50% of their sample reported
experiencing more stress now than they did 5 years ago, while 40% of their sample reported
eating food as a way to cope with stress (American Psychological Association, 2007).
The body has two primary patterns of physiologically responding to stress. These two
patterns are the “fight or flight” pattern and the “passive pattern.” The body’s physiological
response to stress involves the release of hormones that can specifically affect appetite. The
“fight or flight” pattern involves the activation of the sympathetic adrenal medullary system
and release of adrenaline and noradrenaline (catecholamines) during periods of acute stress
(Cohen, 2000). Hormones released during the “fight or flight” response, such as
noradrenaline, have been reported to suppress appetite. In contrast the hormone cortisol,
which is released during the “passive pattern” response to stress, is known to stimulate
appetite (Takeda et al., 2004). The “passive pattern” involves hyperactivation of the
hypothalamic-pituitary-adrenal (HPA) axis and the release of cortisol (a corticosteroid).
Hyperactivation of the HPA axis is often linked to individuals who are chronically stressed
(Bjorntorp, Holm, Rosmond, & Folkow, 2000). Physiological changes in response to acute or
chronic stress include elevated blood pressure, increased heart rate, decrease in blood flow to
non-essential organs (Cohen, 2000), and slowed gastric emptying (Bhatia & Tandon, 2005).
Studies of the effect of stress on eating behavior have shown that when people exhibit
high stress and greater cortisol reactivity, they eat more non-nutritious food. After
experiencing ego threats in the laboratory, participants with high negative affect and greater
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cortisol reactivity were found to eat more sweet and high fat food (Epel, Lapidus, McEwen,
& Brownell, 2001; Rutters, Nieuwenhuizen, Lemmens, Born, & Westernterp-Plantenga,
2009). In a non-laboratory controlled study, participants with more stressors and high cortisol
reactivity reported greater intake of snack food (Newman, O’Connor, & Conner, 2007).
Diabetes and high blood glucose. Diabetes mellitus is a disease characterized by
disordered metabolism and abnormal high blood glucose due to deficits in insulin production
or insulin resistance (Masharani & Germany, 2011). Diabetes mellitus is categorized into two
main types: Type I Diabetes and Type II Diabetes. Type I Diabetes is considered an
autoimmune disease because insulin-producing cells in the pancreas are attacked and
destroyed by the immune system, resulting in little to no insulin production in the pancreas.
Type II Diabetes is characterized by the body’s resistance to insulin and can develop due to
genetic or behavioral lifestyle factors. Although usually diagnosed in adulthood, increases in
the diagnosis of Type II Diabetes in children and adolescents have occurred due to increases
in obesity, inactivity or sedentary lifestyle, and poor eating habits (Sullivan & Gerken, 2003).
Over time, poor dietary habits and physical inactivity increase resistance to insulin, and in
turn, raise blood glucose.
Studies have indicated that stressful experiences might affect the onset, and possibly
the metabolic control, of Type II Diabetes. Physiologically, stress is related to an increase of
counterregulatory hormones, or hormones that raise the level of glucose in the blood,
resulting in heightened glucose levels (Landsbers & Young, 1985; Surwit & Schneider,
1993). Persistent elevated levels of a counterregulatory hormone may reduce the body’s
sensitivity to insulin.
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Stressful life experiences, stressors such as family losses, and work related stress have
been shown to be factors triggering the onset of Type I and Type II diabetes (Inui et al.,
1998; Kawakami, Araki, Takatsuka, Shimizu, & Ishibashi, 1999; Kisch, 1985; Vialettes et
al., 1989). In one study, a sample of children aged 6-15 years and a control sample were
asked about stressful life events experienced the year prior to the onset of Type II Diabetes
(Djarova, Dube, Tivchev, & Chivengo, 2007). Those children with Type II Diabetes
experienced a higher frequency of stressful life events than children in the control group. In
addition, those children with diabetes had higher frequencies of life events involving actual
or threatened losses in the family (i.e., serious illness or death of the mother, hospitalization
of mother or father, or death of sibling; Djarova et al., 2007). The authors proposed that
stressful life events and the severe emotional stress that ensues might increase the risk of
later developing Type II Diabetes. Hagglof, Bloom, Lonberg, and Sahlin (1991) arrived at
similar findings, citing that severe emotional stress, such as loss within the family, was
associated with the onset of childhood diabetes in a group of children age 5-9 years.
Furthermore, Mooy, Vries, Groothenhuis, Bouter, and Heine (2000) examined whether
psychological stress could be one of the factors related to the development of Type II
Diabetes. The authors found that stress was implicated in the onset of diabetes in individuals
already predisposed to developing diabetes. It is thought that stress can alter diabetes control
indirectly through negative effects on diet, exercise, and other self-care behaviors.
Heart disease and high blood pressure. The World Health Organization (1999)
defines blood pressure as “a measure of force that the circulating blood exerts on the wall of
arteries. The pressure is transmitted along the arteries and can be felt as the pulse—the
highest (systolic) pressure is created by the heart contracting and the lowest (diastolic)
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pressure is measured as the heart fills” (p. 284). The WHO (1999) recommends both systolic
and diastolic blood pressure values when determining criteria for diagnosis of blood pressure
status. Chronic physiological arousal, leading to elevated blood pressure has been
documented as one of the important mechanisms through which stress leads to cardiovascular
diseases (Tsutsumi, Kayaba, Tsutsumi, & Igarashi, 2001). Consistent research from cohort
studies and randomized clinical trials indicates that high blood pressure is related to stroke
(APCSC, 2003; MacMahon & Rodgers, 1993; MacMahon et al., 1990), ischaemic heart
disease (APCSC, 2003; MacMahon & Rodgers, 1993; MacMahon et al., 1990), other cardiac
disease such as heart failure (Stokes, Kannel, Wolf, D’Agostino, & Cupples, 1989), and
pulmonary heart disease (Lawes et al., 2004). For those with high blood pressure or
hypertension, the incidence of heart failure is six times higher than those without
hypertension (Stokes et al., 1989). The risk of heart failure consistently and steeply rises with
increasing levels of blood pressure (Stokes et al., 1989).
There is a well-known interaction between stress and coronary heart disease risk
factors (MacDougall, Musante, Castillo, & Acevedo, 1988), with research providing
evidence that stress can increase levels of coronary heart disease risk factors (Dimsdale &
Herd, 1982; Epstein & Jennings, 1986). There is an extensive literature base suggesting that
those who experience frequent and large increases in blood pressure during stress are at risk
for developing hypertension (Matthews, Weiss, & Detre, 1986). Studies using a variety of
psychological stressors (e.g., video games, mental arithmetic, cold pressor tests) have
provided results that appear to support this notion. For example, several studies identified
relationships between the magnitude of blood pressure changes during stressor tests and
eventual rises in resting blood pressure after 1 to 10 years (Markovitz, Raczynski, Wallace,
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Chettur, & Chesney, 1998; Matthews, Woodall, & Allen, 1993; Murphy, Alpert, & Walker,
1992). In another study with a sample of English male civil servants, blood pressure
reactivity to a cognitive stressor task predicted later development of hypertension (Carroll et
al., 2001).
High cholesterol. Several studies showed evidence of a positive relationship between
cholesterol levels and risk of chronic health conditions such as ischaemic stroke (Iso, Jacbos,
Wentworth, Neaton, & Cohen, 1989; Jorgensen, Nakayama, Raaschou, & Olsen, 1995;
Leppala, Virtamo, Fogelholm, Albanes, & Heinonen, 1999; Yano, Popper, Kagan, Chyou, &
Grove, 1994) and heart disease (Dimsdale & Herd, 1982). Worldwide, 4.4 millions deaths
(about 7.9% of total deaths) were estimated to be due to non-optimal cholesterol (Lawes,
Vander Hoorn, Law, & Rodgers, 2004). Cholesterol is a fat-like substance located in the
body’s blood stream, bodily organs, and nerve fibers. It performs functions of maintaining
membrane fluidity, producing bile, and contributing to the metabolism of fat-soluble
vitamins (Shier, Butler, & Lewis, 2004). Cholesterol is produced by the liver, but the
consumption of foods that are high in cholesterol, trans fat, and/or saturated fat elevate
cholesterol levels in the bloodstream (Mader, 2005). Total cholesterol is made up of
triglycerides (fat molecules), high-density lipoproteins (HDL), and low-density lipoproteins
(LDL), which transport fats through the bloodstream. The American Heart Association
(AMA) guidelines state that total cholesterol should be less than 200 mg/dL. When
cholesterol concentrations are 200–239 mg/dL they are considered borderline high and if
they are 240 mg/dL or greater, they are considered high (American Heart Association, 2006).
Chronic high cholesterol is a health risk factor because it can lead to the formation and
accumulation of plaque deposits in arteries, which is problematic because it can contribute to
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atherosclerosis or coronary heart disease.
In addition to being affected by diet and other potentially modifying variables, such
as smoking and activity level, cholesterol levels can be elevated by stress (Jenkins, 1988).
Research has demonstrated that acute and chronic stress is associated with elevations in
serum cholesterol (Bacon, Ring, Lip, & Carroll, 2004; Dimsdale & Herd, 1982; McCann et
al., 1995; Stoney, Niaura, Bausserman, & Metacin, 1999). Although the specific mechanisms
through which stress elevates cholesterol level are as yet unknown, some have speculated
that they may reflect evolved processes through which stress-induced increases in energy (in
the form of metabolic fuels such as glucose and fatty acids) initiate processes that elevate
plasma lipid levels in the bloodstream (Dimsdale & Herd, 1982; Steptoe & Brydon, 2005;
Van Doornen & Orlebeke, 1982).
A substantial literature base indicates a relationship between psychological stress and
total cholesterol, with higher level of stress being related to higher levels of cholesterol.
Dimsdale and Herd (1982) reviewed a total of 60 articles that found plasma lipids are notably
influenced by short-term emotional arousal. The articles reviewed covered a wide variety of
stressful situations, from viewing disturbing films to taking examinations or participating in
military training courses. Dimsdale and Herd (1982) noted that throughout the studies
reviewed, plasma lipids were almost always elevated in the context of a stressful event. Most
studies also found that cholesterol levels increased from 8 to 65% above baseline under
stressful conditions.
When testing the relationship between stress and cholesterol levels, researchers have
used naturally occurring stressful experiences or contrived stress in a laboratory setting. One
common naturally occurring stress scenario that is often studied is that of medical students
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taking examinations. Several studies that address medical students’ stress and lipid levels
before and during examinations note significant increases in plasma lipid levels (Bogdonoff,
Estes, Harlan, Trout, & Kirshner, 1960) and elevations of cholesterol ranging from 10 to 25%
during times of stress (p < .001; Dreyfuss & Czaczkes, 1958; Francis, 1979; Grundy &
Griffin, 1959a; Grundy & Griffin, 1959b; Thomas & Murphy, 1958; Wertlake, Wilcox,
Haley, & Peterson, 1958). Sapira and colleagues (1965) examined medical students’ response
to conducting a formal psychiatric interview and found that the anxiety these students
experienced in this setting was sufficient to significantly increase plasma lipid levels (p <
.01). However, as the students gained experience in psychiatric interviewing, stress was
reduced as well as cholesterol (Sapira, Pittenger, Gerende, Small, & Cerul, 1965). In
addition, Rahe and colleagues studied soldiers throughout their underwater demolition
training (Carlson, Levi, & Oro, 1968; Rahe, Rubin, Arthur, & Clark, 1968;). The researchers
noted that during particularly stressful times, such as the first day of training and during the
training “hell week,” cholesterol levels increased by 11%. After the end of the training
period, cholesterol levels decreased 15%.
Laboratory studies on the effects of stress on cholesterol level allow for the
opportunity of imposing a uniform test situation on a large number of subjects (Dimsdale &
Herd, 1982). In one study, Palmbald and colleagues examined the effects of a 3-day sleepless
vigil on participants who were constantly bombarded with battle noise (Palmblad, Karlsson,
Levi, & Lindberg, 1979). In this experiment, participants’ cholesterol levels increased by
15% (significant at p < .001). In another laboratory study, participants performed a
monotonous attention-demanding task, were criticized for poor performance, and distracted
with noise and flashes of light (Carlson et al., 1972). Participants experienced an increase in
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plasma lipid levels and cholesterol. Lastly, in another study designed to assess the effects of
stress on cholesterol levels, researchers administered a memory examination to participants
and within 15 min, participants had a 22% increase in free fatty acids (Powell, Eisdorfer, &
Bogdonoff, 1964). These studies and their findings suggest robustness to the association
between stress or emotional arousal and cholesterol level or plasma lipids.
Depression. Depression is an important health problem and one of the leading causes
of disease burden worldwide. Depression is often used as an umbrella term for several
depressive disorders, including Major Depressive Disorder, Dysthymic Disorder, Depressive
Disorder Not Otherwise Specified, and Seasonal Affective Disorder. Symptoms that
characterize depression include depressed mood, feelings of hopelessness, irritability or
restlessness, feelings of guilt or worthlessness, loss of interest in activities that were once
pleasurable, fatigue or decreased energy, difficult concentrating, hypersomnia or insomnia,
suicidal ideation, and loss or increase of appetite.
Historically, studies have included participants with depression as operationalized by
diagnostic criteria for major depressive disorder (i.e., Diagnostic and Statistical Manual IV or
the International Classification of Diseases, 10th Revision), and participants with
subthreshold forms of depression, such as depression operationalized by scoring above a cutoff point on a self-rated depression questionnaire. In a meta-analysis conducted by Cuijpers
and Schoevers (2004), the authors found no difference in the risk of suicide for participants
with major depression and subthreshhold forms of depression. These results were consistent
with other meta-analyses and studies examining the relationship between depression and
general mortality (Cole & Bellavance, 1997; Harris & Barraclough, 1998; Saz & Dewey,
2001; Wulsin, Vaillant, & Wells, 1999).
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Using data from a large population survey in Norway with a mortality database,
Mykletun and colleagues found that the association between depression and mortality
(increased risk of death) was at a level comparable with the association between smoking and
mortality (Mykletun et al., 2009). There are several behavioral causes of the increased
mortality in individuals with depression, and suicide is among the most important. A metaanalysis of 47 studies estimated that a lifetime risk of suicide ranges from 2.2% to 8.6% in
participants with depression compared with less than 0.5% in nondepressed participants
(Bostwick, 2000). Other causes of increased mortality in depression include tobacco use,
unhealthy eating habits, alcohol use, and less physical activity. For example, individuals who
smoke are more likely to experience a major depressive episode than nonsmokers (Breslau &
Johnson, 2000; Covey, Glassman, & Stetner, 1997). Research has shown that smokers with a
history of major depression are more likely to fail in their attempts at smoking cessation than
smokers without a history of major depression (Breslau & Johnson, 2000; Glassman et al.,
1990). Several studies have indicated that individuals with depression drink alcohol in excess
(Aneshensel & Huba, 1983; Holahan, Moos, Holahan, Cronkite, & Randall, 2004; Roeloffs,
2001; Stephens, 1988). Depressive disorder has also been associated with higher body mass
index (Carpenter, Hasin, Allison, & Faith, 2000), obesity (Onyike, Crum, Lee, Lyketsos, &
Eaton, 2003), and lower physical activity (Penninx et al., 1999).
Additionally, depression is often comorbid with other chronic diseases and can
worsen their associated health outcomes. Depression has been found to be more prevalent in
several general medical conditions, including diabetes (Lustman et al., 2000), heart disease
(Januzzi, Stern, Pasternak, & DeSanctis, 2000), cancer (Spiegel & Giese-Davis, 2003), and
stroke (Morris, Robinson, Andrzejewski, Samuels, & Price, 1993). Individuals with
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depression have an increased risk of developing new general medical illnesses, including
cardiovascular disease (Joynt, Whellan, & O’Connor, 2003) and diabetes (Eaton, Armenian,
Gallo, Pratt, & Ford, 1996; Kawakami et al., 1999).
The relationship between stress and depression has been found in studies that
examined both acute stressors (i.e., discrete events that have a beginning and end) and
chronic stressors (i.e., stress ongoing for prolonged period of time). There is evidence of a
linear relationship between the severity and number of stressors and the probability of
depression onset (Kendler, Karkowski, & Prescott, 1998). For example, Brown and Harris
(1978) studied depression in women and found that severe stressful events rapidly lead to
depression, especially in the first three weeks after a negative event. However, McGonagle
and Kessler (1990) argued that chronic stress is a stronger predictor of depressive symptoms
than acute stressors. Consistent with McGonagle and Kessler’s argument, research has found
that continuous adverse conditions, such as medical disabilities, marital discord, and poverty,
are associated with risk for depression (e.g., Brown & Harris, 1979; Bruce & Hoff, 1994;
Dohrenwend et al., 1992). A separate study showed that high stress levels in college students
were associated with depression (Weinstein & Laverghetta, 2009). These studies illustrate
the importance of the relationship between stress and depression, and the relative
significance of depression as a health risk factor.
Physical inactivity. The American Heart Association has outlined five major risk
factors for cardiovascular disease. These include: sedentary lifestyle, high blood pressure,
high cholesterol, smoking, and obesity (Fletcher et al., 2001). A sedentary lifestyle is
characterized by a lack of energy expenditure in the form of physical exercise. The link
between physical activity and physical health is strikingly clear. Higher rates of
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cardiovascular events and a higher death rate have been documented in individuals with low
levels of physical fitness (Pate et al., 1995; US Public Health Service, Office of the Surgeon
General, 1996). Therefore, engaging in physical activity is essential to overall health.
Physical activity can help control weight, reduce risk of heart disease and some cancers,
strengthen bones and muscles, improve mental health, and increase chances for longer
lifespan (US Department of Health and Human Services, 2005). Longitudinal studies that
have followed large groups of individuals provide evidence for the protective effects of
physical activity for a variety of chronic diseases, such as cardiovascular diseases, Type II
Diabetes, hypertension, osteoporosis, and colon cancer (US Public Health Service, Office of
the Surgeon General, 1996). Despite this evidence, the majority of adults in the United States
remain sedentary. According to Myers (2003), less than one-third of Americans meets the
minimal recommendations for activity as outlined by the Center for Disease Control,
American College of Sports Medicine, and American Heart Association expert panels.
Research has indicated that stress may actually deter physical activity. Steptoe et al.
(1996) looked at the effects of examination stress on specific health behaviors such as
physical activity. They found that students in the exam-stress condition decreased physical
activity between baseline and exam sessions when compared to the control group (i.e., did
not take the exam). Another study examined whether exposure to workplace stressors
predicted changes in physical activity and to the extent subjects were at risk of insufficient
physical activity (Kouvonen et al., 2013). According to Kouvonen and colleagues (2013),
results from within-subject design analysis indicated that an increase in workplace stress was
related to an increase in physical inactivity within an individual. Results from betweensubjects analysis indicated employees with repeated exposure to the workplace stressors of
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low job control and low rewards were more likely to be physically inactive at follow-up than
those employees with no report of these stressors.
In another study that looked at factors associated with physical inactivity among
Korean men and women, results indicated that female participants who experienced more
emotional stress had greater physical inactivity than participants with less emotional stress.
The inverse relationship between stress and physical activity was supported by similar
studies using a student population (Hudd et al., 2000; Piko, 2000) and a sample of older
adults (Kaplan, Newsom, McFarland, & Lu, 2001). For example, college students with high
levels of stress had poorer eating habits and were less physically active (Hudd et al., 2000).
These studies and their findings provide evidence for a strong association between stress and
physical inactivity.
Dietary factors. A variety of internal and external factors are known to influence
appetite and the amount and the types of food consumed by people. Internal factors of
influence can be considered mechanisms that regulate appetite, such as hormones that
stimulate food intake (e.g., neuropeptide-Y; Levine & Billington, 1997) and hormones that
reduce food intake (e.g., leptin; Blundell, Goodson, & Halford, 2001). External factors
known to influence food intake include the palatability of foods (Pliner & Mann, 2004),
environmental factors (e.g., food availability and economic factors; Popkin, Duffy, &
Gordon-Larsen, 2005), and social factors (e.g., influence of others; Pliner et al., 2004). There
is evidence that stress alters eating patterns (Wardle & Gibson, 2002). When a situation of
acute stress is experienced, there is an instant physiologic response, called the “flight or
fight” response (Sherwood, 2001), which then results in the suppression of appetite
(Charmandari, Tsigos, & Chrousos, 2005). However, the typical response to chronic stress
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and the increasing stress of daily life is not to avoid food but to seek out and consume
energy-dense foods (Epel et al., 2001; Oliver & Wardle, 1999; Oliver, Wardle, & Gibson,
2000; Schiffman, Graham, Sattley-Miller, & Peterson-Dancy, 2000; Zellner et al., 2006). It is
thought that one cause for the recent escalation of obesity is the increased availability of
highly palatable and calorie-dense foods that are also rich in fat and carbohydrates (Stein &
Colditz, 2004). In addition, it has been theorized that stress causes individuals to consume
calorie-dense food in excess requirements, culminating in weight gain and obesity.
Research has provided insight to the relationship between stress and food
consumption. Sensitivity to stress has been shown to influence people’s eating patterns. One
study conducted in a laboratory setting showed that females with higher cortisol levels
consumed more calories following the experience of stress than those with lower cortisol
levels (Epel et al., 2001). Elevated sensitivity to stress has also been related to obesity
(Gluck, Geliebter, & Lorence, 2004). A study that sought to understand the influence of
stress on adolescents’ eating patterns found that stress not only increased food consumption
in certain individuals, but also altered their food choices from lower fat to higher fat foods
(Zellner et al., 2006). Additionally, studies on children’s eating patterns have shown that
stress is correlated with being overweight (Gundersen, Lohman, Eisenmann, Garasky, &
Stewart, 2008; Koch, Septa, & Ludvigsson, 2008).
The well-known stress of academic exams was also studied in relation to eating
behavior among students. When comparing a group of students preparing for an upcoming
academic exam and a control group of students, the researchers found that students preparing
for exams had higher stress and increased food intake when compared to control students
(Macht, Haupt, & Ellgring, 2005). In addition, research has indicated that weight gain in
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female college students was negatively associated with having low-levels of stress, eating
vegetables, and consuming less high-cholesterol foods (Adams & Rini, 2003).
Tobacco use. Cigarette smoking and tobacco use are classic risk factors for the
manifestations for heart disease, morbidity, and mortality (Doll & Peto, 1976; Doyle,
Dawber, Kannel, Kinch, & Kohn, 1964). Tobacco use is the leading cause of preventable
disease and premature death, leading to 440,000 deaths annually in the United States
(Fellows, Trosclair, & Adams, 2002). Cigarette smoke contains more than 4,000 chemical
compounds, many which are known to contribute to smoking’s effects on the brain and body
(U.S. Department of Health and Human Services [USDHHS], 1998). The two major
constitutes of cigarette smoke, carbon monoxide and nicotine, are known to further increase
the risk of heart health issues including thrombotic occlusion (McKenna, Chew, & Oakley,
1980), myocardial oxygen depletion (Aronox et al., 1974), and disorders of cardiac rhythm
(Bellet, DeGuzman, Kostis, Roman, & Fleischman, 1972). Despite the well-known negative
consequences of tobacco use, nearly 25% of the United States population smokes tobacco
(Centers for Disease Control and Prevention, 1997).
Numerous studies have found associations between psychological stress and smoking
uptake (Koval & Pederson, 1999; Koval, Pederson, Mills, McGrady, & Carvajal, 2000;
Siqueira, Diab, Bodian, & Rolnitzky, 2000). Evidence indicates that nicotine is the chemical
compound likely responsible for the psychological and physical effects of smoking, including
smoking’s relationship to stress (Pomerleau & Pomerleau, 1991; Pomerleau & Rosencrans,
1989). Specifically perceived stress has been found to increase the risk of smoking uptake
(Dugan, Llyod, & Lucas, 1999; Siqueira et al., 2000). Laboratory studies of regular smokers
indicate that the number of cigarettes smoked is related to stress levels. In those laboratory
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studies, it has been shown that during stressful situations, participants’ reported desire to
smoke is heightened (Perkins & Grobe, 1992), and their smoking increases in intensity
(Cherek, 1985; Mangan & Golding, 1984; Pomereau & Pomerleau, 1987) and amount
consumed (Epstein & Collins, 1977; Rose, Ananda, & Jarvik, 1983; Schachter, Silverstein, &
Perlick, 1977). Non-laboratory studies have indicated similar findings. For example, Cohen
and Williamson’s (1988) work showed that smokers reported higher scores of perceived
stress than nonsmokers. Additionally, Bell and Lee’s (2003) longitudinal study of young
female smokers, examined the relationship between stress and health behaviors and found
that higher levels of stress were associated with current smoking.
Academic examinations are a source of naturally occurring stress and have been used
to investigate a number of stress responses, including smoking. West and Lennox (1992)
reported that smoking levels among students were higher immediately preceding exams than
at a more neutral period. The literature also offers insight into the motives associated with
smoking initiation. For example, McNeill, Jarvis, and West (1987) reported that participants
frequently described their motive for smoking as, “smoking is calming.” Dozois, Farrow, and
Miser (1995) noted, “smoking to relax” as a commonly reported motive, and Nichter,
Nichter, Vuckovic, Quintero, and Ritenbaugh (1997) found “stress reduction” was a
frequently reported motive among adolescent smokers.
Alcohol use. Alcohol is a well-known risk factor for disease and has been identified
as one of the major global risk factors (Murray & Lopez, 1996). Higher levels of alcohol use
are associated with a broad range of negative health outcomes (Room, Babor, & Rehm,
2005) including mortality (Britton & Marmot, 2004). In addition, alcohol consumption has
been causally related to over 60 different medical conditions including cardiovascular
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disorders, cancer, psychiatric disorders, gastrointestinal diseases, and neurological disorders,
(Room et al., 2005). Research indicates that individuals who drink five or more drinks on one
occasion (defined as “binge drinkers”) reported poorer health-related quality of life (or the
subjective impact one’s health has on his or her well-being) than non-binge drinkers (Okoro
et al., 2004).
It is important to note that alcohol is often used as a method for responding to acute
or chronic stress, with higher levels of stress being associated with weekly alcohol binging
(Bell & Lee, 2003). In the National Epidemiologic Survey on Alcohol and Related
Conditions, respondents reported on 12 general stressors (e.g., occupational or living
changes, interpersonal problems at work, difficulty with a neighbor, family health concerns,
being the victim of a crime, being unemployed or fired from a job, and divorce or breakup of
a relationship). The data showed that the number of stressors experienced in the past year
was related to current drinking level, current binge drinking, and current alcohol use
disorders (Hasin, Stinson, Ogburn, & Grant, 2007). The relationship between alcohol use and
stressors for male respondents was characterized by a steady increase of alcohol use as the
number of stressors increased, up to six stressors. However, once the number of stressors
reached ten, the relationship between stressors and alcohol use appeared to taper off and
decrease. Among women, the relationship was more linear, with increases in alcohol use with
each increase in stressor (Hasin et al., 2007).
Other studies in smaller community samples have also found that the number of
general life stressors is associated with alcohol consumption and problematic alcohol use
(Cole, Tucker, & Freidman, 1990; King, Bernardy, & Hauner, 2003). Several studies have
found that after job loss, particularly among men, there is increased incidence of alcohol use
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and alcohol use disorders (Catalano, Dooley, Wilson, & Hough, 1993; Crawford, Plant,
Kreitman, & Latcham, 1987). These studies shed light on the important role stress plays in
the relationship between alcohol and possible negative health risks that can result.
Meaning in Life
An abundance of literature has supported the physical and psychological benefits of
experiencing meaning in life; in particular, it has been shown to promote health behavior and
serve as a protective factor against the negative effects of stress. Although conceptually
similar to meaning in life, less is known about the experience of work meaning and its role as
a possible protective factor. Although there is literature regarding the benefits of
experiencing work meaning on work-related variables (i.e., job satisfaction, job performance,
and organizational commitment), no study to date has considered how the meaning derived
from work affects the relationship between stress and health risk factors. A review of the
literature on meaning in life is presented to provide a framework for work meaning.
Victor Frankl (1965) has argued that there is no universal meaning that can fit
everyone’s life but that each person must create meaning in his or her own life (Battista &
Almond, 1973). Methods of creating meaning in life have consisted of pursuing important
goals (Klinger, 1977), developing a coherent life narrative (Kenyon, 2000; McAdams, 1993),
utilizing everyday decision-making and action (Maddi, 1970), or of self-transcendence (e.g.,
Allport, 1961; Seligman, 2002). After conducting a thorough review, Baumeister (1991)
concluded a meaningful life could be comprised of four main needs: purpose, values, sense
of efficacy, and basic self-worth. The author noted that individuals who have satisfied these
four needs are more likely to report their lives as being very meaningful; conversely, those
who have not satisfied one on more of these needs are more likely to report experiencing
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insufficient meaningfulness in their lives. Overall, meaning in life can be defined as, “the
sense made of, and significance felt regarding, the nature of one’s being and existence”
(Steger, Fraizer, Oishi, & Kaler, 2006).
Positive Effects of Life Meaning on Health
Over 40 years of empirical research suggests that the presence of meaning in life
promotes psychological health and wellbeing (Steger et al., 2006). Many psychologists and
mental health professionals consider purpose in life or meaning in life to be a crucial factor in
individuals’ psychological and physical health. Having more meaning has been positively
related to life satisfaction (e.g., Chamberlain & Zika, 1988) and happiness (Debats et al.,
1993), among other measures of healthy psychological functioning.
To further understand the importance of meaning in life and its critical relationship to
physical and psychological health, one may examine the effect either the presence or absence
of meaning in life has on the individual. Brassai, Paiko, and Steger (2011) examined the
relationship between meaning in life and psychological and health risk behaviors in a group
of Romanian Adolescents. They found that meaning in life served as a protective factor
against psychological and behavioral issues. Lack of meaning in life was associated with
higher incidence of psychosomatic symptoms, reduced wellbeing, and lower quality of life.
In terms of physical health behaviors, the authors’ findings support past research supporting
meaning in life as a protective factor against health risk behaviors and may even enhance
health. For example, Newcomb and Harlow (1986) found meaning in life to be associated
with lower incidence of binge drinking. In addition to acting as a protective factor, meaning
in life has been shown to help promote health behavior. It has been theorized that when
individuals experience a sense of meaning in life, they tend to focus their attention on future
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needs, such as health. In addition, maintaining good health enables people to pursue the
duties that provide them with the life meaning essential to their personal wellbeing
The Salutogenic Model
One important theory linking meaning in life to health is the salutogenic model of
health. The salutogenic model proposes that people with a sense of coherence view their lives
as understandable, meaningful, and manageable. Aaron Antonovsky (1979) proposed that the
model would help explain how some people are able to cope with stressors without
experiencing the negative health consequences others experience when exposed to similar
stressors. He used the term “sense of coherence” to describe the perception that one can
derive order and sense out of chaos. Antonovsky (1987) considered meaningfulness, the
emotional component of sense of coherence, as the most critical factor in the model.
Antonovskey proposed that a sense of coherence was central to one’s ability to cope with
stress, and that those who interpret their experiences within a meaning framework and
perceive challenges as manageable are better equipped to handle difficulties in life. Research
on the salutogenic model of health and a sense of coherence has indicated that people who
experience a strong sense of coherence are healthier than people who do not experience a
sense of coherence (Christiansen, 1999). For example, experiencing a sense of coherence in
life has been related to lower blood pressure; higher emotional stability, global health,
subjective wellbeing, and to use of more effective coping skills (Antonovsky, 1993).
Antonovsky’s salutogenic model provides a framework for understanding the
important role meaning in life plays in people’s health and wellness. Although the research is
not extensive, research continues to support that meaning in life is an important salutogenic
factor in health. For example, using Antonovsky’s (1979) model, Petrie and Azariah (1990)
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found that the meaningfulness factor of the sense of coherence construct predicted
participant-reported level of pain six months after initially being assessed. In addition, a
large-scale study addressed the contribution of life meaning to the variations of male and
female mortality rates (Skrabski, Kopp, Rozsa, Rethelyi, & Rahe, 2005). The authors
assessed a sample of 12,640 Hungarian participants and found meaning in life was inversely
related to male and female oncological, female cardiovascular, and total premature mortality
rates (Skrabski et al., 2005). In addition, meaning in life was also related to participants’ selfreported health status.
The Importance of Work
Although there are many aspects of people’s lives that can contribute to a sense of
meaning, work is an important element in people’s lives and the sense of meaning connected
to one’s work could have profound effects on wellbeing. People seek meaning in ordinary
events in a manner that is similar to the way they seek global meaning in life. Sommer and
Baumeister (1998) argued that people seek meaning in everyday mundane events in order to
fulfill four basic needs: purpose, efficacy, value, and self-worth. Occupations, whether they
pertain to work, leisure, or maintenance of the self, are directed by goals and therefore
provide purpose in the moment (Christiansen, 1999). In addition, work provides
opportunities for developing positive relationships, creating a sense of identity and meaning,
and making a social contribution (Blustein, 2006; Erikson, 1968; Hulin, 2002; Savickas,
2005). At the very least, work provides means to sustain basic nourishment and survival.
Optimally, work may provide a source of meaning, fulfillment, enrichment, and satisfaction,
which are key components of wellbeing (Diener, 1984; Myers & Diener, 1995).
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Working is important, and can be essential, for psychological health. The crucial
importance of work to mental health can be seen by the fact that people who lose their jobs
often struggle with psychological issues (i.e., depression, substance abuse, and anxiety;
Lucas, Clark, Georgellis, & Diener, 2004; Vinokur, Schul, Vuori, & Price, 2000). In
addition, loss of employment is known to be a significant stressor and has been linked to
problems with relationships, self-esteem, alcoholism, and other serious mental health issues
(Blustein, 2006; Feather, 1990; Stearns, 1995). When considering the effects of
unemployment at the community level, the loss of work has been associated with a notable
decline in the quality of neighborhoods, a decline in the quality of familial relationships, and
an increase in crime (Elder, Eccles, Ardelt, & Lord, 1995; Wilson, 1996). Findings from a
study of urban Chicago (Wilson, 1996) linked the loss of employment to stark fragmentation
in quality of life, noted by increased drug abuse, criminal activity, violence, and apathy.
In addition to psychological stress and mental health issues, the loss of job or
unemployment has considerable effects on physical health. Unstable employment and
employment at multiple unrelated jobs has been associated with premature mortality (e.g.,
Pavalko et al., 1993; Rushing et al., 1992). Additionally, multiple protective factors of work
on health have also been identified. For example, developing social ties at work was found to
combat the adverse health and mental health effects of work stress (Buunk & Verhoeven,
1991). In addition, research has indicated that work can enhance wellbeing and provide a
sense of individual satisfaction and accomplishment (Brown & Lent, 2005; Hall, 1996;
Spector, 2005). Research on the role of work in the lives of individuals with mental illness
has shed light on the possible physical and psychological health benefits of engaging in
work. For example, the time individuals with mental illness spent occupied in work or
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education was related to perceived health and wellness (Eklund, Hansson, & Ahlqvist, 2004;
Eklund, Hansson, & Bjerholm, 2001; Leufstadius, Erlandsson, & Eklund, 2006). Other
studies have suggested work is related to better health and health-promoting patterns (Bell &
Lysaker, 1995; Scheid, 1993; Haertl & Minato, 2006). Despite the centrality of work in
people’s lives, work meaning has not received the same type of attention as other meaningful
experiences in people’s lives (Blustein, 2006).
Meaningful Work
Meaningful work can be considered an umbrella term, covering a range of closely
related theoretical constructs, including work meaning (the meaning attributed to work),
work meaningfulness (work that is significant and positive in valence), and the positive
implications associated with the meaning of work (Rosso, Dekas, & Wrzesniewski, 2010;
Steger, Dik, & Duffy, 2012; Steger, Dik, & Shim, in press). Broadly, meaningful work refers
to the amount of significance people experience in their work (Rosso et al., 2010). In
addition, work is said to be meaningful when it is considered to be significant and having a
specific purpose or point (Steger & Dik, 2009). Respondents have reported the following
types of meaning in their work: contributing to the financial maintenance of one’s family,
work as self-expression, and work as having a positive impact on one’s organization (Colby,
Sipploa, & Phelps, 2002). The current study adhered to Steger, Dik, and Duffy’s (2012)
definition of work meaning: “a subjectively meaningful experience consisting of
experiencing positive meaning in work, sensing that work is a key avenue for making
meaning, and perceiving one’s work to benefit some greater good” (p. 322).
Scholars have argued that meaning is a tool used to create stability in life (Baumeister
& Vohs, 2002), and through work, individuals strive to fulfill needs for purpose, value,
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efficacy, and self-worth (Baumeister, 1991). Wrzensniewski (2003) argued, “It is not so
much the kind of work that matters as it is one’s relationship to the work (e.g., Is it just a job,
or something that is inherently important?)” (p. 297). Therefore, the meaning one derives
from his or her work may be unique to the individual. Past research indicates that those who
feel their work is meaningful report better wellbeing (Arnold, Turner, Barling, Kelloway, &
McKee, 2007). In addition, those who say their work is meaningful tend to view their work
as more important (Harpaz & Fu, 2002), place higher value on their work (Nord, Brief,
Atieh, & Doherty, 1990), and report greater job satisfaction (Kamdron, 2005).
In a recent study, Steger et al. (2012) assessed work-related and general wellbeing
variables in a sample of university employees to evaluate the psychometric properties of a
measure of work meaning. Steger et al. (2012) hypothesized that people experiencing
meaningful work would report more positive work attitudes and wellbeing. As hypothesized,
work meaning was related to desirable work outcomes such as organizational citizenship
behaviors, career commitment, organizational commitment, job satisfaction, and intrinsic
work motivators. Work meaning was negatively related to undesirable work outcomes such
as days absent, withdrawal intentions, and extrinsic work motivations. In addition, work
meaning was positively related to psychological health variables of meaning in life and life
satisfaction and negatively related to anxiety, hostility, and depression (Steger et al., 2012).
Previously, no study had extended the salutogenic health model to include the
influence of work meaning in individuals’ lives. The current study examined the extension of
the salutogenic model from meaning in life to work meaning and tested whether high levels
of work meaning buffer the negative affect of stress on health risk factors.
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Purpose of Study
The purpose of the study was to explore the association between perceived stress and
the number of endorsed health risk factors (heart disease, high blood pressure, high
cholesterol, obesity, high blood glucose/diabetes, tobacco use, problematic alcohol use,
physical inactivity, poor nutrition, and depressive symptoms) among a sample of working
adults. The moderating effect of work meaning on the relationship between perceived stress
and health risk factors were analyzed. Research has indicated that health risks appear to
increase with age (Idler & Benyamini, 1997); therefore participant age was controlled for in
these analyses.
The author hypothesized that greater levels of perceived stress would be significantly
associated with higher numbers of total health risks and that the relationship between
perceived stress and total health risks would be buffered by work meaning among the
sample. That is, the more work meaning endorsed the weaker the relationship between
perceived stress and total health risks.
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Chapter 3
Method
This chapter outlines the methodology of this study. First, characteristics of the
participants are described. Second, each instrument in the study and its psychometric
properties is described. Third, procedures of the study, including the process of data
collection and scoring of instruments, are outlined.
Participants
The sample for this study was obtained through online recruitment of participants
employed and working at least part-time (minimum of 20 hours per week). A total of 181
employed adults completed usable surveys. Of this group, 78 were male (43.1%) and 103
were female (56.9%). The ages of participants ranged from 21 to 68, with a mean age of 37
years (SD = 10.95). A majority of the participants (n = 146, 80.7%) identified as
White/Caucasian, while 12 (6.6%) identified as African American/Black, 8 (4.4%) as Asian
American, 6 (3.3%) as Latino/Latina/Hispanic, 5 (2.8%) as biracial/multiracial, 2 (1.1%) as
Native American, 1 (0.6%) as Pacific Islander, and 1 (0.6%) identified as “Other.”
Participants reported living in the following regions of the United States: Midwest (n = 13,
7.2%), Northeast (n = 14, 7.7%), Southeast (n = 19, 10.5%), South (n = 25, 13.8%),
Southwest (18 = 9.9%), and Northwest (85, 47.0%). Seven participants selected the option
“Other” and specified living the following: “West” (4, 2.4%), Canada (2, 1.2%), and
“overseas military” (1, 0.6%).
Participants’ self-reported annual personal income was as follows: less than $40,000
(n = 47, 26%); $41,000 – $81,000 (n = 81, 44.8%); $81,000 – $120,000 (n = 34, 18.8%);
$121,000 – $160,000 (n = 10, 5.5%); $161,000 – $200,000 (n = 5, 2.8%); and $200,000+ (n

36

= 3, 1.7%); one person chose not to respond. Participants’ self-reported social economic
status (SES) was as follows: Lower class (n = 6, 3.3%), lower, middle class (n = 45, 24.9%),
middle class, (n = 94, 51.9%), upper, middle class (n = 33, 18.2%), and upper class (n = 3,
1.7%).
Participants represented a wide array of occupations. The most prevalent occupational
fields included education, training, and library (n = 31, 17.1%), sales (n = 17, 9.4%),
healthcare practitioners (n = 17, 9.4%), business and financial (n = 15, 8.3%), healthcare
support (n = 15, 8.3%), management (n = 15, 8.3%), community and social service (n = 14,
7.7%), and architecture and engineering (n = 8, 4.4%). Table 1 provides detailed information
on participants’ occupational fields.
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Table 1
Occupational Characteristics of Participants
Occupational Fields
Education, Training, Library
Sales
Healthcare Practitioner
Business and Financial
Healthcare Support
Management
Community and Social Service
Architecture and Engineering
Computer and Mathematical
Farming, Fishing, and Forestry
Life, Physical, and Social Science
Office and Administrative Support
Legal Occupations
Art, Design, Entertainment, Sports, and Media
Instillation, Maintenance, and Repair
Personal Care and Service
Production Occupations
Transportation and Material Moving
Building and Grounds Clearing and Maintenance
Construction and Extraction
Military Specific

n
31
17
17
15
15
15
14
8
7
6
6
6
5
4
4
3
3
2
1
1
1

%
17.1
9.4
9.4
8.3
8.3
8.3
7.7
4.4
3.9
3.3
3.3
3.3
2.8
2.2
2.2
1.7
1.7
1.1
0.6
0.6
0.6

Measures
Participants completed the following measures/questions: a demographics
questionnaire (Appendix C); the 10-item Work as Meaning Inventory (WAMI; Steger, Dik,
& Duffy, 2012; Appendix D); the Perceived Stress Scale (PSS-10; Cohen et al., 1983;
Appendix E); and the Health Risk Checklist and Questions (Appendix F).
Demographic variables. Participants responded to a demographic information
(Appendix C) questionnaire that included age, gender, race/ethnicity, completed education
level, length of current employment, average hours worked per week, relationship status,
self-reported social economic status, and yearly household income. Participants selected their
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occupational title and field of employment from a drop-down list of occupation titles and
categories (Appendix G).
Work as meaning inventory. The amount of meaning individuals experienced from
their work was measured by the 10-item Work as Meaning Inventory (WAMI; Steger et al.,
2012; Appendix D). The WAMI consists of three subscales: Experiencing positive meaning
in work; sensing that work is a key avenue for making meaning; and perceiving one’s work
to benefit some greater good. Scores on the subscales can be combined for a total score.
Items on the WAMI are rated from 1 (strongly disagree) to 7 (strongly agree). Items are
summed so that higher scores reflect higher meaning in work. Steger et al. (2012) found
subscale internally consistency coefficients of .89, .82, and .83 for the three subscales,
respectively with a sample of 370 adults. Internal consistency for the total WAMI scores has
been found to be high (.90-.93) in multiple studies (Duffy, Bott, Allan, & Dik, 2011; Steger
et al., 2012). The Cronbach’s alpha coefficient for this 10-item scale was .94 in the present
study.
Psychometric properties of the WAMI were initially established among workers in
the United States, with concurrent validity indicated by positive correlations between
meaning in work and job satisfaction, intrinsic work motivation, and wellbeing (Steger et al.,
2012). Evidence of discriminant validity was established by negative correlations between
WAMI subscales and psychological distress (Steger et al., 2012). Currently, there is no
established literature that provides evidence of test-retest reliability of the WAMI, which is a
limitation of the instrument.
Perceived stress. The Perceived Stress Scale (PSS-10) was developed (Cohen et al.,
1983) to measure an individual's perception of stress (see Appendix E.). The PSS-10 is a 10-
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item measure designed to identify how unpredictable, uncontrollable, or overloaded the
respondent has found his or her life to be within the last month. Items are answered on 5point scale, ranging from 0 (never) to 4 (very often). A PSS-10 total score is obtained by
summing the score of the items. Higher scores indicate higher levels of stress. Cronbach’s
alpha scores were .84 and .85 for two college student samples and .86 for an adult smoking
cessation treatment sample (Cohen et al., 1983). For one of the college student samples, a
test-retest correlation of .85 with an interval of two days was found (Cohen et al., 1983).
Validity was based on normative data on 2,387 respondents. In addition, correlations of .76
and .65 were identified between the PSS-10 and measures of depressive symptoms (Cohen et
al., 1983). The estimated internal consistency (Cronbach’s alpha) of the PSS-10 scores was
.88 in the present study.
Health risk factors checklist and questionnaire. A questionnaire and checklist of
specific diseases, conditions, and health risks known to be related to increased illness and
mortality was created by the author in order to determine the total number of health risk
factors of participants (Appendix F). The 12 total health risks included eight specific risk
factors (alcohol use, tobacco use, high blood pressure, obesity, high cholesterol, high blood
glucose, low fruit and vegetable intake, and physical inactivity) identified by the WHO as
factors that increase the likelihood of adverse health outcomes; three other health diseases
and conditions (stroke, heart disease, and diabetes) known to be leading causes of death
worldwide (World Health Organization, 2009); and depressive symptoms, which has been
found to increase the risk of mortality and worsen health outcomes (Lustman et al., 2000;
Mykletun et al., 2009). The 12 health risks measured were categorized into three categories:
behavioral risk factors (alcohol use, tobacco use, low fruit and vegetable intake, and physical
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inactivity), health conditions (high blood pressure, obesity, high cholesterol, high blood
glucose, stroke, heart disease, and diabetes), and psychological conditions (depressive
symptoms).
Participants were asked to place a checkmark next to all of the behavioral risk factors,
health conditions, and psychological conditions that applied to them. Participants also
indicated the level in which they engaged in certain health risk behaviors, such as unhealthy
food consumption, minimal exercise, alcohol use, and tobacco use. Health conditions
included prehypertension (moderately high blood pressure), hypertension (high blood
pressure), high cholesterol, obesity, and high blood glucose levels, diabetes mellitus type II,
heart disease, and stroke. Heart disease referred to any type of heart disease resulting from an
imbalance of myocardial oxygen supply and demand, including heart attacks and angina
pectoris. Heart attacks frequently follow from heart disease. Angina pectoris (brief pain or
discomfort brought on by exertion or emotion) is a subjective manifestation of heart disease.
Alcohol use was assessed by the checklist and health questionnaire. Depressive symptoms
were assessed by the checklist and PHQ-2 screening questions. Participants were asked to
report their most recent blood pressure, cholesterol levels, and blood glucose level readings,
or if unknown, to rate whether their blood pressure, cholesterol, and blood glucose levels
were normal or above normal at their most recent doctor’s appointment. Participants were
also asked to report their height, current weight, and waist circumference in order to
determine their Body Mass Index (BMI).
Lastly, participants completed the Patient Health Questionnaire-2 (PHQ-2; Kroenke,
Spitzer, & Williams, 2003), a common depression-screening instrument that inquires about
the frequency of depressed mood and anhedonia over the past two weeks. Items on the PHQ-

41

2 are based on 4-point scale, ranging from 0 (not at all) to 3 (nearly every day). A total score
was obtained by summing the score of the items. The PHQ-2 demonstrated satisfactory
sensitivity (0.81) and specificity (0.96) at the cutoff score of 3. The PHQ-2 has been found to
have good psychometric properties. For example, in a sample of college students, the PHQ-2
had an internal consistency value of .727 and test-retest reliability values of 0.829 (Zhang et
al., 2013). Additionally, scores on the PHQ-2 (r = 0.651) were significantly associated with
that of BDI scores (Zhang et al., 2013). The estimated internal consistency of the scores from
this two-item scale was α = .86 in the present study.
Scoring the health risk behaviors measures. There were 12 possible health risks
assessed (combination of behavioral risk factors, health conditions, and psychological
conditions) with participants’ total number of possible health risks ranging from zero to 12.
Criteria for determining risk levels of blood pressure readings, cholesterol levels, blood
glucose levels, and BMI, were based on the recommendations of the American Heart
Association (AMA). The risk levels for alcohol use were based on criteria established by the
National Institutes of Health’s National Institute on Alcohol Abuse and Alcoholism
(NIAAA), risk levels for tobacco use were established based on criteria established by the
U.S. Department of Defense, and risk levels for both nutrition and physical activity were
based on criteria established by the Centers for Disease Control and Prevention (CDC). A
total score of 3 or greater indicated high likelihood of depression based on the PHQ-2 scoring
criteria. Participants were considered to have a health risk if they endorsed history of a
specific disease or condition or marked responses that were identified as indicating risk
(Appendix H). For example, a participant’s blood pressure may be considered to be a health
risk factor if he or she endorsed past diagnosis of prehypertension, past diagnosis of
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hypertension, or any of the following items: a blood pressure reading above 120/80 mm Hg
within the last year, a blood pressure reading above 140/90 mm Hg within the last year, a
blood pressure reading above 160/100 mm Hg within the last year, or current use of
medication to control blood pressure. All health risks endorsed or identified for a participant
were summed to yield the total number of health risks.
The behavioral risks were scored in two different ways. When they were used as part
of the total health risk score described above, each risk factor (e.g., alcohol use, inactivity)
was given a score of 1 if it met the established criteria. Since post-hoc analyses examined the
health risks in more detail, a second measure of only the behavioral risks (not including the
health conditions or depression) was calculated by summing participants’ scores on
behavioral risk factor items (Appendix I; i.e., alcohol use, physical inactivity, tobacco use,
and low fruit and vegetable intake). This score could range between 8 and 40 and higher
scores indicated more behavioral risk factors. Similarly the measure of depressive symptoms
(PHQ-2) was scored both as a component of the total risk measure as described above or,
when examined separately, as the total score that had a possible range of 0 – 6.
Procedures
After receiving approval from the Institutional Review Board (IRB), participants
were recruited using in-person solicitation at local businesses, as well as recruitment from
social networking websites, email requests to select organizations, and through snowball
technique. All participants were informed of the general purpose of the study and the
estimated length of the survey (Appendix A). Participants were informed that their
participation was voluntary and anonymous, and that they could stop at any time should they
choose to no longer participate in the study (Appendix B). Participants recruited online
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through social networking sites or email were provided with a link to the study and a general
description of the study. This study was conducted electronically using self-report surveys
through the online data collection website Qualtrics. The first 150 participants were given the
option of receiving a $1.29 electronic Amazon.com gift card for one Amazon.com song
download at Amazon.com or a donation of $1.29 to the charitable organization of their
choice from a selection of optional organizations.
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Chapter 4
Results
This chapter details the statistical analyses used to examine the hypotheses and
research questions of the current study. Preliminary screening of the data, preliminary
analyses, and descriptive statistics are presented first. Next, the results from the hierarchical
regression analyses and the test of the moderating hypothesis are presented. It was
hypothesized that perceived stress would be positively related to the number of health risk
factors, but that the relation between perceived stress and number of health risk factors would
be lower for those with higher work meaning (i.e., work meaning would moderate the
relationship between perceived stress and number of health risk factors).
Preliminary Analyses
A total of 240 participants accessed the online questionnaire. However, the author
removed data from 57 participants who failed to reply to all the items on scales assessing the
core variables. Additionally, the author removed two participants who stated their primary
employment was that of a student. These procedures resulted in a final sample of 181
participants.
Outliers and influential data points. Data were screened for outliers and influential
data points. Based on the recommendation of Stevens (2002), the presence of univariate
outliers was examined by converting each participant’s raw scores on all scales into z-scores,
then determining if any z-scores exceeded an absolute value of 3. Two scores were found to
exceed the cutoff. One participant earned an unusually low score on the WAMI (z = -3.66)
and another participant scored high on the PSS-10 (z = 3.14). The decision was made to
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retain these participants’ data because a sample size larger than 100 can be expected to have
a small number of z-scores that exceed an absolute value of three (Stevens, 2002).
Heppner and Heppner (2004) indicated the Mahalanobis distance statistic is typically
used to identify multivariate outliers. Therefore, the presence of multivariate outliers was
assessed by creating a regression equation with the Total Risk Factors as the dependent
variable, and perceived stress, work meaning, and participant age as the predictor variables.
The maximum Mahalanobis distance of 10.71 did not exceed the critical value of 16.45 (α =
.05, n = 100, k = 3). Stevens (2002) also suggested that outliers and influential data points
could be detected by examining the Cook’s distance. The maximum Cook’s distance of .093
was less than 1 (Stevens, 2002). Collectively, these results suggest an absence of multivariate
outliers or influential data points.
Normality. To determine the quality and normality of the data distribution,
preliminary data analyses were conducted on the three core variables (i.e., perceived stress,
WAMI, and Total Risk Factors). To examine the normality of a data distribution, skewness
and kurtosis levels were assessed. Skewness describes how unevenly the data is distributed
with a majority of scores piled up on one side of the distribution and a few stragglers off in
one tail of the distribution. Kurtosis describes how “peaked” or “flat” a distribution is. If too
many or all of the scores are piled up on or around the mean then the distribution is too
peaked and it is not normal, vice versa for when a distribution is too flat. Although the
perceived stress variable did not have skew or kurtosis levels approaching one, the WAMI
variable had a skewness level greater than the absolute value of one (-1.103) and the Total
Health Risks variable had a kurtosis level greater than the absolute value of one (1.001). In
order to normalize the data, several transformation processes were conducted (i.e., square
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root, cube root, and logarithm), however, these transformations had no effect on the primary
analyses. Therefore, the three variables were kept in their original, non-transformed form.
Primary Analyses
Consistent with Fraizer, Tix, and Barron’s (2004) recommendation for testing
moderator effects, preliminary Pearson Product Moment correlation coefficients were
conducted to explore the bivariate relations among the three core constructs. As seen in Table
2, Perceived Stress was negatively correlated with work meaning (-.24) and positively
correlated with Total Risk Factors (.29). Work meaning was not correlated with Total Risk
Factors. As hypothesized, results indicated that perceived stress, the predictor variable, was
related to total health risks, the outcome variable.
Next, we assessed whether work meaning functioned as a significant moderator in the
relation of perceived stress and total risk factors. A hierarchical regression analysis was
computed to explore the moderating effect of work meaning. The control variable, age, the
predictor variable, perceived stress, and moderator variable, work meaning, were centered to
ease in plotting significant moderator effects (Fraizer et al., 2004). Following the centering of
these variables, a product term was created to represent the interaction between the predictor
and moderator variable. Next, a hierarchical regression analysis was conducted to test for
moderator effects. First, the covariate control variable, age, was entered into the regression.
Then the centered independent and moderator variables were entered as the next step. Then,
the product term was entered into the regression at the third step (Aiken & West, 1991;
Cohen, Cohen, West, & Aiken, 2003; Dunlap & Kemery, 1987; Fraizer et al., 2004).
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Table 2
Means, Standard Deviations, and Correlations for Age, Perceived Stress, Work Meaning, Total Risk Factors, Behavioral Risk
Factors, Health Conditions, and Depressive Symptoms.
Mean

SD

Range

1.

2.

1. Age

36.97

10.95

21-68

2. PSS

15.60

6.50

3. WAMI

55.64

4. THRisks

1-36

-.05

--

12.46

10-70

.01

.23**

--

4.96

1.60

0-12

.39**

.29***

-.12

5. BxRisk

18.83

4.36

8-40

.20***

-.15*

.29**

6. Health C

1.88

1.17

0-6

-.12

.30**

.87**

--

7. Depress

.88

1.32

0-6

-.33***

.32**

.24**

.18

-.08
.36*
-.25

3.

-.13
.66***

4.

5.

6.

7.

---

--

Note. PSS = Perceived Stress Scale, WAMI = Work As Meaning Inventory, THRisks = Total Health Risks, BxRisk = Behavioral
Risk, HealthC = Health Conditions, Depress = Depressive Symptoms. * p < .05. ** p < .01. *** p < .001.
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The results of the regression analysis are presented in Table 3. Although it was
hypothesized that work meaning would moderate the relationship between perceived stress
and health risks, results indicated that the interaction of perceived stress and work meaning
was not a significant predictor of Total Health Risks, Fchange (1,176) = .146, p > .05.
Therefore, work meaning did not moderate the relationship between perceived stress and
health risks.
Post-hoc Analyses
Since work meaning did not moderate the relationship between stress and a summary
score of health risks, additional analyses were conducted in order to examine the
relationships between perceived stress and specific behavioral risk factors (i.e., physical
inactivity, alcohol use, tobacco use, low fruit and vegetable intake), perceived stress and
health conditions (i.e., high blood pressure, obesity, high cholesterol, high blood glucose,
stroke, heart disease, and diabetes), and between perceived stress and psychological
conditions (depressive symptoms). These correlations are shown in Table 2.
As seen in Table 2, perceived stress was positively correlated with behavioral risk
factors (.20) and depressive symptoms (.66) while work meaning was negatively correlated
with behavioral risk factors (-.15) and depressive symptoms (-.33). Neither perceived stress
nor work meaning was correlated with health conditions so no further analysis was
conducted with this variable.
A hierarchical regression analysis was conducted to explore the moderating effect of
work meaning on the relation between perceived stress and behavioral risk factors. Table 3
displays the results of this analysis.
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Table 3
Hierarchical Multiple Regressions Testing Moderating Effects of Work Meaning in the Relationships of Perceived Stress to
Total Health Risks, Behavioral Risks, and Depressive Symptoms.
Total Health Risks
Predictor

beta

B

SE

Step 1
Age

R

beta

B

SE

.155
.394

.631*** .110

Step 2
Age

Behavioral Risks
2

-.077

Work Meaning

-.043

Perceived Stress

.303

.655*** .104

-.334

.323

Work Meaning

-.042

Perceived Stress
Work Meaning x

-.025

.006

.107

-.108

-.470

.327

-.175

.485*** .107

.174

.328

.621

.756*

-.003

.009

.001
-.230**

.007
.074

.818*** .075

.114

.505

-.080

-.347

.309

-.030

.107

-.109

-.474

.318

-.176

.309

.495*** .111

.114

.496

.328

.573

.755*** .074

.026

.036

.281

-.197

-.230*** .064

-.068

.095

-.247

Perceived Stress
Note. * p < .05. ** p < .01. *** p < .001.
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-.948**

R2

.469

.318

.657*** .104

SE

.001

-.299

-.068

B

.057

.255
-.410

beta

-.069

Step 3
Age

R

.006

.255
.409

Depressive Symptoms
2

.000
-.231**

.006
.072

The interaction of perceived stress and work meaning was found to be a significant predictor
of behavioral risk factors Fchange (1, 176) = 11.38, p < .001, accounting for 5.6% of additional
variance in behavioral risk factors.
Given this significant moderating effect, Andrew Hayes’ PROCESS macro (Hayes &
Preacher, 2012) was used to estimate the moderation model with the effect of perceived
stress on behavioral risk factors moderated by work meaning. The PROCESS macro used
bias-corrected bootstrapping to determine confidence intervals for the moderating
(conditional) effects. Bias corrected bootstrapping produces more accurate confidence
intervals at all sample sizes and lower Type II error rates than alternative methods of
assessing moderation (Preacher & Hayes, 2004, 2008b). PROCESS generates conditional
effects (simple slopes) of perceived stress and behavioral risk factors values of work meaning
at one standard deviation above the mean and one standard deviation below the mean. It also
utilizes the Johnson-Neyman technique to identify values on the continuum of work meaning
at which point the effect of perceived stress transitions between statistically significant and
non-significant at the 0.05 level. This interaction effect is displayed in Figure 1, in which
higher levels of behavioral risk factors were reported by working adults who perceived
themselves as having more stress and less work meaning (one SD below the mean), while
adults with high stress, but high levels of work meaning (one SD above the mean), had lower
levels of behavioral risk factors.
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5

Behavioral Risks

4.5
4
3.5
Low Work
Meaning
High Work
Meaning

3
2.5
2

1.5
1
Low Perceived Stress

High Perceived Stress

Figure 1. The Interaction Effect of Behavioral Risk and Perceived Stress by Work Meaning.

Finally, a hierarchical regression analysis was conducted to explore the moderating
effect of work meaning on the relation between perceived stress and depressive symptoms
(see Table 3). The interaction of perceived stress and work meaning was found to be a
significant predictor of depressive symptoms Fchange (1, 176) = 13.05, p < .001, accounting
for 3.7% of additional variance in behavioral risk factors.
The PROCESS macro (Hayes et al., 2012) was used to estimate the moderation
model with the effect of perceived stress on depressive symptoms moderated by work
meaning. This interaction effect is displayed in Figure 2, in which higher levels of depressive
symptoms were reported by working adults who perceived themselves as having more stress
and less work meaning, while adults with high stress and higher levels of work meaning had
lower levels of depressive symptoms.
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Figure 2. The Interaction Effect of Depressive Symptoms and Perceived Stress by Work
Meaning.
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Chapter 5
Discussion
The purpose of the present study was to explore the relationship between perceived
stress and the number of endorsed health risk factors (heart disease, high blood pressure, high
cholesterol, obesity, high blood glucose/diabetes, tobacco use, problematic alcohol use,
physical inactivity, poor nutrition, and depressive symptoms) in a sample of working adults
and to examine the potential moderating effect of work meaning on the relation of perceived
stress and health risk factors. Past research has identified buffers to many stress-outcome
relationships, but this study was the first to consider whether work meaning might buffer the
negative effects of stress on health. It was hypothesized that those adults who experienced
higher levels of perceived stress would indicate greater levels of health risk factors and that
the relationship between perceived stress and total health risks would be buffered by work
meaning among the adult sample.
Results from the study confirmed the first hypothesis that higher levels of perceived
stress would be related to higher total health risk factors. These results are consistent with a
long line of research that has identified the relationship between stress and negative health
outcomes and risk factors (e.g., Abercrombie et al., 2004; Cohen et al., 1999; Sjögren et al.,
2006; Steptoe et al., 1996). Although the results of the study indicated that the perceived
stress of working adults was related to health risk factors, work meaning was not found to
moderate this stress-outcome relationship when using a summary score of all health risk
factors.
When the construct of total health risks was divided into behavioral risk factors,
measured by participants’ current health behaviors (i.e., physical inactivity, alcohol use,
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tobacco use, low fruit and vegetable intake), and health outcomes that participants endorsed
experiencing (i.e., high blood pressure, obesity, high cholesterol, high blood glucose, stroke,
heart disease, and diabetes), results indicated that perceived stress was related to behavioral
risk factors, but not health outcomes. These results are consistent with prior findings from a
longitudinal study that assessed the long-term effects of perceived stress on health behaviors
and cardiac risk factors in a sample of 7000 men and women. The authors noted that high
levels of perceived stress were strongly associated with adverse health behaviors (i.e.,
smoking, reduced physical activity, alcohol consumption, obesity), but not more stringent
negative heath outcomes, such as high blood pressure or a diagnosis of heart disease
(Nielsen, Grønbœk, Prescott, & Kristensen, 2006).
In the current study, results indicated that work meaning moderated the relationship
between perceived stress and behavioral risk factors, but not health outcomes. Individuals
with high levels of perceived stress tended to engage in more behavioral risk factors, such as
physical inactivity, high alcohol use, tobacco use, and low intake of fruits and vegetables,
when they experienced low levels of work meaning. However, when individuals experienced
similarly high levels of perceived stress, but also higher levels of work meaning, they
engaged in significantly fewer health risk behaviors. Therefore, results indicated work
meaning buffered the negative effects of stress in these individuals.
These findings are consistent with results from Isaken’s (2000) qualitative study in
which individuals who gave meaning to their work withstood stress better than others.
Results from the current study also indicated that work meaning buffered the negative effects
of perceived stress on depressive symptoms. The relationship of work meaning to
psychological health has also been supported in past research. For example, individuals who
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experienced their work as meaningful have been found to report better wellbeing (Arnold et
al., 2007), meaning in life (Steger et al., 2012), and life satisfaction (Steger et al., 2012).
Additionally, Steger and colleagues (2012) also noted that individuals who found their work
to be meaningful were less likely to experience anxiety, hostility, and depressive symptoms.
However, these results are the first findings that identify work meaning as a protective factor
against the negative effects of stress on depressive symptoms.
When considering why individuals who experience their work as meaningful tend to
withstand the negative effects of stress better than those who do not find their work as
meaningful, we can refer back to the meaning in life literature on withstanding stress.
Antonovsky (1987) reported that 29% of the people in his research study who had survived
the concentration camps still experienced good mental and physical health. He later theorized
that the extent to which one approaches the world with the viewpoint that the stressors they
endure are meaningful and comprehensible provides a basis for managing stress. That is,
some individuals can endure highly stressful situations and experience a stronger sense of
meaning due to their experience. This meaning is thought to change the subjective
significance of the stress symptoms and in turn reduce or diminish the impact of the stress
symptoms (Isaken, 2000). Work occupies a significant amount of time in most people’s daily
lives. If such an important life role can be viewed as meaningful, then it is likely to have farreaching effects on other aspects of life.
Practical Implications for Research and Clinical Work
Given the potential for the role of work meaning as a protective factor, researchers
should continue to explore the work meaning construct and types of stress-response
relationships it has the potential of buffering. Given its propensity to protect against
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behavioral risk factors, one might speculate it would act as a buffer in the relationships
between stress and other health practices (e.g., adherence to diabetes treatment,
implementation of doctor’s recommendations). Additionally, one might speculate that work
meaning would buffer the negative effects of specific stressful life experiences and events,
such as relationship strain and marital discord. This would be important to test since the
current study only assessed a general level of perceived stress.
Given the results and their potential implications for the health of clients or
employees at the individual, group, and organizational level, practical implications relate to
the infusion of work meaning making activities into interventions in counseling, workshops,
or organizational development activities (Seligman et al., 2006). Organizations and
businesses can provide group or individual interventions or workshops aimed at helping
employees engage in work meaning-making activities. Opportunities include organizations
promoting the health of its workers, group interventions aimed at career development or
health promotion, and individual clients receiving counseling services in colleges, hospitals,
private practices, and community centers.
Seligman and colleagues (2006) suggested exploring the current meaning in ones’
work through exploratory questions or the use of the Work As Meaning Inventory (WAMI;
Steger et al., 2006). The authors also suggested counselors assist their clients in forging
connections between clients’ experience in the work role to their larger framework of
meaning and purpose. This may begin by helping clients clarify their framework for meaning
in life through narrative and constructivist techniques. Such an approach may include the use
of open ended questions that probe at the meaning making process, such as “How would you
describe your overall life purpose?” and “Where do you turn for answers to questions of
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meaning and purpose in your life?” After addressing the broad level of meaning and purpose,
counselors can help clients align their work-related pursuits in a manner consistent with their
perceptions of life meaning or purpose.
In addition, counseling psychologists have long advocated for the identification and
utilization of client strengths in the counseling process and this includes creating meaning.
One strategy for identifying strengths and incorporating these strengths into the work
meaning process can be summarized by Seligman et al.’s (2006) approach to exploring
meaning “using one’s signature strengths and talents to belong to and serve something one
believes is larger than oneself” (p. 777). Counselors can encourage clients to recognize and
use their strengths daily in their work. In one study, Seligman, Steen, Park, and Peterson
(2005) found that clients who utilized their strengths on a daily basis were shown to be
significantly happier and less depressed than clients from control groups. These results have
implications for helping clients explore their meaning making process and view their work as
more meaningful.
Strengths and Limitations
One strength of the current study is its theoretical foundation. Work meaning is
conceptualized as an extension of the established line of research on meaning in life.
Therefore, work meaning is grounded into the existing foundation of research, and this body
of literature can be drawn on for interpretation and expansion. Another strength of the current
study includes its recognition of the intersection of career, emotional health, and physical
health, as it has implications for the general working adult population.
When considering why work meaning was not found to be a significant moderator to
the stress and total health risks relationship, it is important to explore several limitations of
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the current study. First, mean scores on the dependent variable, total health risks, showed
some restricted variance (M = 4.96, SD = 1.60, possible range = 0-12) that might have
precluded finding significant relationships in the analyses. Participants endorsed having low
to moderate amounts of health risks, thus appearing overall fairly healthy. One possible
explanation for the lower scores on the health risks measure is that the sample was relatively
young, with the average age of participants being 37 (SD = 10.95). Health risks appear to
increase with age (Idler & Benyamini, 1997) and age was predictive of total number of health
risks in the current sample. It is possible that had the sample included a greater number of
older individuals, there would have been a greater range of scores on the total health risks
measure and the hypothesized relationships would have been easier to detect. It is also
possible that the high education level of the sample might explain the low number of health
risks among the sample. Past research has suggested that having more education can lead to
healthier lifestyle choices (Sellaeg & Chapman, 2008). Since the majority of the participants
were highly educated, this could contribute to the lower level of health risks among the
participants. Additionally, both the educational level and younger age of the sample indicate
it is not representative of the general population.
Another potential limitation was the high levels of work meaning reported by
participants (M = 55.64, SD = 12.46, range 10-70), indicating a restricted range of variance
on this measure. The high education level of the sample may also provide an explanation for
these scores. It is thought that if one has the willingness, means, and time to pursue a college
degree or higher education degree, they may already have a sense of personal meaningfulness
attributed to the career they are educating themselves for and ultimately pursuing. However,
since significant moderating results were found for the stress – health risks analysis even
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with the restricted range of variance, it is possible that the relationship would be even
stronger in samples that were more normally distributed.
Although data were collected from different areas of the United States and from many
different areas of employment, all data were self-reported. Since the measures were face
valid, it is possible that participants responded in socially desirable ways that indicated high
work meaning. As previously noted, the average educational level of the sample was higher
than that of the working population, limiting its generalizability among lower educated
groups. Additionally, those in the healthcare industry and helping professions were
overrepresented in the sample, which may affect the generalizability of the results to more
diverse working populations. It is also possible that individuals in these professions identify
their work as more meaningful. The final threat to generalizability is the convenience
sampling used in this study, which occurred by snowball sampling using electronic data
collection, making it more difficult to judge whether it is an accurate reflection of the general
population.
Summary and Conclusion
The current study found that perceived stress was predictive of behavioral risk factors
(obesity, tobacco use, problematic alcohol use, physical inactivity, poor nutrition) among a
sample of working adults, however, those that had higher level of work meaning withstood
the negative effects of stress better than those with low work meaning. Thus, those with high
work meaning had fewer behavioral risk factors, even when reporting higher levels of
perceived stress. Perceived stress was also found to be predictive of depressive symptoms,
and work meaning also buffered the effects of stress on depressive symptoms. Past results
have suggested that having a sense of meaning in life moderates the stress-response relation.
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Results from this study indicated that the perception of meaningful work played an important
role in protecting against the negative effects of stress on health risks. These results have
implications for helping individuals explore their meaning making process and view their
work as more meaningful.
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Appendix A
Recruitment Letter
Dear _________,
Hello! My name Christina L. Ingram, a Counseling Psychology doctoral student
(under the supervision of Suzanne H. Lease, Ph.D.) who is collecting data for a study on the
work experiences of individuals in a short and anonymous online survey. Our hope is that
you may be able to cut-and-paste the announcement about this research opportunity (below)
into an email to colleagues, friends, and family, your social network page, listserv or other
communication forum. Please let us know if you have any questions or comments.
Thank you!
Hello!
Thank you for your interest in our study. We are studying the role of work in people’s lives.
The purpose of this study is to contribute to the knowledge of adults’ experiences of work
and other activities. We would greatly appreciate your participation.
Below is a link to an anonymous, short survey that asks questions about your work and life
experiences. You must be 18 years or older to participate, be employed, and work at least 20
hours per week. Participation is voluntary and takes only 10-15 minutes. In compensation for
your completion of the survey, you will receive a $1.29 iTunes song download or $1.29
donation to the charitable organization of your choice (1 per person, up to 250 people)
Thanks you,
<Link to survey>
Christina L. Ingram, M.S.
Suzanne H. Lease, Ph.D.
Counseling Psychology
University of Memphis

Appendix B
Informed Consent
Dear Research Participant:
Thank you for your interest in our study. This study is only open to adults (age 18 or older)
who are employed and working at least 20 hours per week. The purpose of this study is to
contribute to the knowledge of the role work plays in the lives of individuals. We would
greatly appreciate your taking time from your busy schedule to participate in this study.
Participation in the project requires that you complete an online survey that takes
approximately 10-15 minutes. To ensure confidentiality, no personally identifying
information will be associated with the responses. All analyses will be performed on group
data only and confidentiality of data will be maintained within the limits allowed by law. As
compensation for your participation and time, you will receive a $1.29 iTunes song
download or a $1.29 donation to the charitable organization of your choice (one per
participant, up to 150 participants).
Your participation in this research study is completely voluntary and you may withdraw from
participation at any time without consequence. Finally, as with most research, there are
minimal potential risks, such as stress when considering your experience of work or other
activities. The University of Memphis does not have any funds budgeted for compensation
for injury, damages, or other expenses. If you have any questions about this study, please email the principle investigators: Christina L. Ingram (clngram1@memphis.edu) or Suzanne
H. Lease, Ph.D., (slease@memphis.edu). If you have additional questions regarding research
rights, you may contact the Institutional Review Board for the Protection of Human Subjects
at (901) 678-2533.
If you agree to participate, please click the button labeled "I agree" and your browser will go
to the online survey. If you do not wish to participate, please click the button labeled "I do
not wish to participate" or close your browser window. Your agreement to participate
indicates you have been informed that your data will remain confidential within limits
allowed by law, that you will allow the researchers to include your data in the aggregate
dataset, and that you understand you may withdraw from the study at any time without
consequence. Thank you again for your time and participation.
Sincerely,
Christina L. Ingram, M.S.
Suzanne H. Lease, Ph.D.
The University of Memphis
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Appendix C
Demographics
1. Age: _______________
2. Gender
a. Male
b. Female
c. Other:________________________
3. Race/Ethnicity
a. African American, Black
b. Asian American
c. Caucasian, White
d. Latino, Hispanic
e. Native American
f. Pacific Islander
g. Biracial, Multiracial
h. Other:_____________________
4. Completed Education Level
a. Some high school
b. High school degree
c. GED
d. Some college
e. Associates Degree or Technical College
f. Bachelor’s Degree
g. Master’s Degree
h. Doctoral Degree or Professional Degree
i. Other:________________
5. Please select the occupational area that best matches your current employment (select
from drop down list; see Appendix G)
6. How long have you worked for your current employer or self if selfemployed?_____________
7. On average, how many hours do you work per week? _______________
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8. Which region of the United States do you live in?
Midwest
Northeast
Southeast
South
Southwest
Northwest
Other __________
9. How would you define your Socioeconomic Status?
a. Upper Class
b. Upper, Middle Class
c. Middle Class
d. Lower, Middle Class
e. Lower Class
f. Other:________________________
10. Yearly income
a. 0-$40,000
b. $41,000-$80,000
c. $81,000-$120,000
d. $121,000-$160,000
e. $161,000-$200,000
f. $200,000+
g. I choose not to respond
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Appendix D
Work as Meaning Inventory
Please circle one answer to each of the following statements based on this scale:
1 = Strongly Disagree
2 = Moderately Disagree
3 = Slightly Disagree
4 = Neutral
5 = Slightly Agree
6 = Moderately Agree
7 = Strongly Agree
1. I have found a meaningful career.
2. I understand how my work contributes to my life’s meaning.
3. I have a good sense of what makes my job meaningful.
4. I have discovered work that has a satisfying purpose.
5. I view my work as contributing to my personal growth
6. My work helps me better understand myself.
7. My work helps me make sense of the world around me.
8. My work really makes no difference to the world. (R)
9. I know my work makes a positive difference in the world.
10. The work I do serves a greater purpose.
Total scale score: all items
Positive meaning: 1, 2, 3, 4
Meaning making through work: 5, 6, 7
Greater good motivations: 8, 9, 10
Steger, M.F., Dik, B.J., & Duffy, R.D. (2012). Measuring meaningful work: The Work
as Meaning Inventory (WAMI). Journal of Career Assessment, 20, 322-337.
doi: 10.1177/1069072711436160

Appendix E
Perceived Stress Scale
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The questions in this scale ask you about your feelings and thoughts during the last month. In
each case, you will be asked to indicate by circling how often you felt or thought a certain
way.
Name ____________________________________________________ Date _________ Age
________ Gender (Circle): M F Other _____________________________________
0 = Never 1 = Almost Never 2 = Sometimes

3 = Fairly Often 4 = Very Often

1. In the last month, how often have you been upset
because of something that happened unexpectedly?.......................... 0
2. In the last month, how often have you felt that you
were unable to control the important things in your life?................... 0
3. In the last month, how often have you felt nervous and
“stressed”?........................................................................................... 0
4. In the last month, how often have you felt confident
about your ability to handle your personal problems?........................ 0
5. In the last month, how often have you felt that things
were going your way?......................................................................... 0
6. In the last month, how often have you found that you
could not cope with all the things that you had to do? ....................... 0
7. In the last month, how often have you been able to
control irritations in your life? ........................................................... 0
8. In the last month, how often have you felt that you
were on top of things?......................................................................... 0
9. In the last month, how often have you been angered
because of things that were outside of your control?......................... 0
10. In the last month, how often have you felt difficulties
were piling up so high that you could not overcome them?............... 0
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1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4

Appendix F
Health Risk Checklist and Questionnaire
Please answer the following questions.
Have you ever been diagnosed with or told you are at risk for developing any of the
following conditions or diseases (please check all that apply):
☐ Moderately high blood pressure (Above 120/90 mm Hg; prehypertension)
☐ High blood pressure (Above 140/100 mm Hg; hypertension)
☐ High cholesterol
☐ High blood glucose or high blood sugar
☐ Diabetes (Type II)
☐ Heart disease (also includes heart attacks and angina pectori)
☐ Stroke
☐ Obesity
☐ Alcohol abuse
☐ Depression
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BLOOD PRESSURE
If your blood pressure was checked within the last year, what was your blood pressure
reading?
Blood Pressure Category

Systolic (mm Hg)

Diastolic (mm Hg)

☐

Low or normal

less than 120

less than 80

☐

Borderline high

120-139

80-89 (risk)

☐

High

140-159

90-99 (risk)

☐

High Stage 2

160-higher

100-higher (risk)

☐ Don’t know/not sure
☐ Does not apply
Do you currently take medication to control your blood pressure?
Yes (risk)
No
CHOLESTEROL
If your cholesterol was checked within the past year, what was your total cholesterol when it
was last checked?
Desirable (Below 200)
Borderline high (200-239) (risk)
High (240 or higher) (risk)
Don’t know/not sure
Does not apply
Do you currently take medication to control your cholesterol?
Yes (risk)
No

BLOOD GLUCOSE
If your blood glucose was checked within the past year, what was your fasting blood glucose
(blood sugar) level the last time it was checked?
Desirable (100 or lower)
Borderline high (100–125) (risk)
High (126 or higher) (risk)
Don’t know/not sure
Does not apply
OVERWEIGHT/OBESITY
What is your height? (for example, 5 Feet 6 Inches = 5'6")
Feet ______ Inches ______
What is your weight?
Weight in pounds ______
What is your current waist circumference or waist size? (For example, size 36 in pants)
________ Inches
PHYSICAL ACTIVITY
On average, how many weeks per month do you engage in a total of at least 150 minutes of
moderate-intensity aerobic activity (moderate-intensity physical activity means working hard
enough to raise your heart rate and break a sweat, yet still be able to carry on a conversation
i.e., brisk walking, swimming leisurely, or leisurely biking) OR at least 75 minutes of
vigorous-intensity aerobic activity (vigorous-intensity means you will not be able to say more
than a few words without pausing for a breath i.e., jogging/running, swimming laps, or
jumping rope)?
4 weeks per month
3 weeks per month
2 weeks per month (risk)
1 week per month (risk)
I do not participate in aerobic training (risk)
On average, how many days per week do you engage in muscle-strengthening activities that
work all muscle groups (legs, hips, back, abdomen, chest, shoulders and arms)?
4 or more days a week
3 days a week
2 days a week
1 day a week (risk)
I do not participate in strength training (risk)
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TOBACCO USE
How often do you currently smoke cigarettes, cigars, pipes, or hookah?
Every day (risk)
Most days (risk)
Some days (risk)
Never smoked
I quit
How often do you currently use smokeless tobacco (e.g., chewing tobacco, dip, snuff)?
Every day (risk)
Most days (risk)
Some days (risk)
Never used smokeless tobacco
I quit
ALCOHOL USE
How many alcoholic beverages do you have during a typical day when you drink alcohol
(One drink = 12 ounces of regular beer, 5 ounces of wine, or 1.5 ounces of 80-proof distilled
spirits)?
5 or more (risk)
3-4 (risk)
1-2
Not applicable; I don’t drink alcohol or I seldom drink alcohol
How often do you typically drink 5 or more alcoholic drinks on one occasion (“One
occasion” refers to an event or period, when drinking exceeds one drink per hour)?
Daily (risk)
Weekly (risk)
Monthly (risk)
Once or twice per year
Never
NUTRITION
How often do you usually eat high-fat foods (e.g., fried foods; high-fat dairy products such as
butter, cheese, or whole milk; regular salad dressing or mayonnaise; or packaged foods high
in fats)?
At most or every meal (risk)
At least once a day (risk)
3-5 times per week
1-2 times per week
Rarely or never
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How many portions of fruit and vegetables do you normally eat per day? (One portion of
fruit = one small piece of fruit, one cup of cut-up fruit, one cup of 100% fruit juice, or 1/2
cup of dried fruit; one portion of vegetables = one cup of raw or cooked vegetables, 1 cup of
100% vegetable juice, or 2 cups of raw leafy greens)
Five or more
Four (risk)
Three (risk)
Two (risk)
One (risk)
None (risk)
DEPRESSION
Over the past 2 weeks, how often have you been bothered by any of the following problems?
Little interest or pleasure in doing things
Not at all
Several days
More than half the days
Nearly every day
Feeling down, depressed or hopeless
Not at all
Several days
More than half the days
Nearly every day
GENERAL HEALTH
In general, would you say your health is?
Excellent
Good
Fair (risk)
Poor (risk)
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Appendix G
2010 Standard Occupational Classification
Major
Group
Minor Group
Management Occupations
Top Executives
Advertising, Marketing, Promotions, Public Relations, and Sales
Managers
Operations Specialties Managers
Other Management Occupations
Business and Financial Operations Occupations
Business Operations Specialists
Financial Specialists
Computer and Mathematical Occupations
Computer Occupations
Mathematical Science Occupations
Architecture and Engineering Occupations
Architects, Surveyors, and Cartographers
Engineers
Drafters, Engineering Technicians, and Mapping Technicians
Life, Physical, and Social Science Occupations
Life Scientists
Physical Scientists
Social Scientists and Related Workers
Life, Physical, and Social Science Technicians
Community and Social Service Occupations
Counselors, Social Workers, and Other Community and Social Service
Specialists
Religious Workers
Legal Occupations
Lawyers, Judges, and Related Workers
Legal Support Workers
Education, Training, and Library Occupations
Postsecondary Teachers
Preschool, Primary, Secondary, and Special Education School Teachers
Other Teachers and Instructors
Librarians, Curators, and Archivists
Other Education, Training, and Library Occupations
Arts, Design, Entertainment, Sports, and Media Occupations
Art and Design Workers
Entertainers and Performers, Sports and Related Workers
Media and Communication Workers
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Media and Communication Equipment Workers
Healthcare Practitioners and Technical Occupations
Health Diagnosing and Treating Practitioners
Health Technologists and Technicians
Other Healthcare Practitioners and Technical Occupations
Healthcare Support Occupations
Nursing, Psychiatric, and Home Health Aides
Occupational Therapy and Physical Therapist Assistants and Aides
Other Healthcare Support Occupations
Other Healthcare Support Occupations
Supervisors of Protective Service Workers
Fire Fighting and Prevention Workers
Law Enforcement Workers
Other Protective Service Workers
Food Preparation and Serving Related Occupations
Supervisors of Food Preparation and Serving Workers
Cooks and Food Preparation Workers
Food and Beverage Serving Workers
Other Food Preparation and Serving Related Workers
Building and Grounds Cleaning and Maintenance Occupations
Supervisors of Building and Grounds Cleaning and Maintenance
Workers
Building Cleaning and Pest Control Workers
Grounds Maintenance Workers
Personal Care and Service Occupations
Supervisors of Personal Care and Service Workers
Animal Care and Service Workers
Entertainment Attendants and Related Workers
Funeral Service Workers
Personal Appearance Workers
Baggage Porters, Bellhops, and Concierges
Tour and Travel Guides
Other Personal Care and Service Workers
Sales and Related Occupations
Supervisors of Sales Workers
Retail Sales Workers
Sales Representatives, Services
Sales Representatives, Wholesale and Manufacturing
Other Sales and Related Workers
Office and Administrative Support Occupations
Supervisors of Office and Administrative Support Workers
Communications Equipment Operators
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Financial Clerks
Information and Record Clerks
Material Recording, Scheduling, Dispatching, and Distributing
Workers
Secretaries and Administrative Assistants
Other Office and Administrative Support Workers
Farming, Fishing, and Forestry Occupations
Supervisors of Farming, Fishing, and Forestry Workers
Agricultural Workers
Fishing and Hunting Workers
Forest, Conservation, and Logging Workers
Construction and Extraction Occupations
Supervisors of Construction and Extraction Workers
Construction Trades Workers
Helpers, Construction Trades
Other Construction and Related Workers
Extraction Workers
Installation, Maintenance, and Repair Occupations
Supervisors of Installation, Maintenance, and Repair Workers
Electrical and Electronic Equipment Mechanics, Installers, and
Repairers
Vehicle and Mobile Equipment Mechanics, Installers, and Repairers
Other Installation, Maintenance, and Repair Occupations
Production Occupations
Supervisors of Production Workers
Assemblers and Fabricators
Food Processing Workers
Metal Workers and Plastic Workers
Printing Workers
Textile, Apparel, and Furnishings Workers
Woodworkers
Plant and System Operators
Other Production Occupations
Transportation and Material Moving Occupations
Supervisors of Transportation and Material Moving Workers
Air Transportation Workers
Motor Vehicle Operators
Rail Transportation Workers
Water Transportation Workers
Other Transportation Workers
Material Moving Workers
Military Specific Occupations
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Military Officer Special and Tactical Operations Leaders
First-Line Enlisted Military Supervisors
Military Enlisted Tactical Operations and Air/Weapons Specialists and
Crew Members
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Appendix H
Checklist Scoring Procedures
1

Blood pressure (1 point maximum if one or more of the following are endorsed)
History of moderately high blood pressure (risk)
History of high blood pressure (risk)
Endorses high state 2 blood pressure reading within the last year (risk)
Endorses high blood pressure within the last year (risk)
Endorses borderline high blood pressure within the last year (risk)
Currently taking medication to control blood pressure (risk)

1

High cholesterol (1 point maximum if one or more of the following are endorsed)
Endorses history or risk of high cholesterol (risk)
Endorses borderline high cholesterol within the last year (risk)
Endorses high cholesterol within the last year (risk)
Currently taking medication to control cholesterol (risk)

1

High Blood Glucose (1 point maximum if one or more of the following are endorsed)
Endorses history or risk of high blood glucose/sugar (risk)
Endorses moderately high blood glucose/blood sugar (risk)
Endorses high blood glucose/blood sugar (risk)

1

Diabetes (1 point maximum)
Endorses history or risk of diabetes (Type II) (risk)

1

Hearth Disease (1 point maximum)
Endorses history or risk of heart disease (risk)

1

Stroke (1 point maximum)
Endorses history or risk of stroke (risk)

1

Obesity (1 point maximum if one or more of the following are endorsed)
Endorses history or risk of obesity (risk)
Currently overweight or obese as defined by BMI greater than 25 (risk)
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1

Alcohol abuse (1 point maximum if one or more of the following are endorsed)
If the number of alcoholic beverages on a typical drinking day is:
5 or more (risk)
3-4 (risk)
How often he/she drinks 5 or more alcoholic drinks:
Daily (risk)
Weekly (risk)
Monthly (risk)

1

Physical Inactivity (1 point maximum if one or more of the following are endorsed)
Endorses engaging in moderate-intensity aerobic activity for 150 minutes or 75
minutes of vigorous-intensity aerobic activity:
2 weeks per month (risk)
1 week per month (risk)
Not participate in aerobic training (risk)
Endorses engaging in muscle-strengthening activities:
1 day a week (risk)
Not participate in strength training (risk)

1

Tobacco Use (1 point maximum if one or more of the following are endorsed)
Endorses smoking cigarettes, cigars, pipes, or hookah every day (risk)
Endorses smoking cigarettes, cigars, pipes, or hookah most days (risk)
Endorses smoking cigarettes, cigars, pipes, or hookah some days (risk)
Endorses using smokeless tobacco every day (risk)
Endorses using smokeless tobacco most days (risk)
Endorses using smokeless tobacco some days (risk)

1

Nutrition (1 point maximum if one or more of the following are endorsed)
Endorses eating high-fat foods at most or every meal (risk)
Endorses eating high-fat foods at least once a day (risk)
Endorses eating four portions of fruit and vegetables per day (risk)
Endorses eating three portions of fruit and vegetables per day (risk)
Endorses eating two portions of fruit and vegetables per day (risk)
Endorses eating one portion of fruit and vegetables per day (risk)
Endorses eating no portions of fruit or vegetables per day (risk)
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1

Depression (1 point maximum for a score of 3 or greater on the PHQ-2)
Over the past 2 weeks, how often have you been bothered by any of the following
problems?
1. Little interest or pleasure in doing things
Not at all (0)
Several days (1)
More than half the days (2)
Nearly every day (3)
2. Feeling down, depressed or hopeless
Not at all (0)
Several days (1)
More than half the days (2)
Nearly every day (3)
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Appendix I
Questionnaire Scoring Procedures for Behavioral Risk Factors
PHYSICAL ACTIVITY
On average, how many weeks per month do you engage in a total of at least 150 minutes of
moderate-intensity aerobic activity (moderate-intensity physical activity means working hard
enough to raise your heart rate and break a sweat, yet still be able to carry on a conversation
i.e., brisk walking, swimming leisurely, or leisurely biking) OR at least 75 minutes of
vigorous-intensity aerobic activity (vigorous-intensity means you will not be able to say more
than a few words without pausing for a breath i.e., jogging/running, swimming laps, or
jumping rope)?
4 weeks per month (1)
3 weeks per month (2)
2 weeks per month (3)
1 week per month (4)
I do not participate in aerobic training (5)
On average, how many days per week do you engage in muscle-strengthening activities that
work all muscle groups (legs, hips, back, abdomen, chest, shoulders and arms)?
4 or more days a week (1)
3 days a week (2)
2 days a week (3)
1 day a week (4)
I do not participate in strength training (5)
TOBACCO USE
How often do you currently smoke cigarettes, cigars, pipes, or hookah? (R)
Every day (5)
Most days (4)
Some days (3)
I quit (2)
Never smoked (1)
How often do you currently use smokeless tobacco (e.g., chewing tobacco, dip, snuff)? (R)
Every day (5)
Most days (4)
Some days (3)
I quit (2)
Never used smokeless tobacco (1)
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ALCOHOL USE
How many alcoholic beverages do you have during a typical day when you drink alcohol
(One drink = 12 ounces of regular beer, 5 ounces of wine, or 1.5 ounces of 80-proof distilled
spirits)? (R)
5 or more (4)
3-4 (3)
1-2 (2)
Not applicable; I don’t drink alcohol or I seldom drink alcohol (1)
How often do you typically drink 5 or more alcoholic drinks on one occasion (“One
occasion” refers to an event or period, when drinking exceeds one drink per hour)? (R)
Daily (5)
Weekly (4)
Monthly (3)
Once or twice per year (2)
Never (1)
NUTRITION
How often do you usually eat high-fat foods (e.g., fried foods; high-fat dairy products such as
butter, cheese, or whole milk; regular salad dressing or mayonnaise; or packaged foods high
in fats)? (R)
At most or every meal (5)
At least once a day (4)
3-5 times per week (3)
1-2 times per week (2)
Rarely or never (1)
How many portions of fruit and vegetables do you normally eat per day? (One portion of
fruit = one small piece of fruit, one cup of cut-up fruit, one cup of 100% fruit juice, or 1/2
cup of dried fruit; one portion of vegetables = one cup of raw or cooked vegetables, 1 cup of
100% vegetable juice, or 2 cups of raw leafy greens)
Five or more (1)
Four (2)
Three (3)
Two (4)
One (5)
None (6)
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